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INTRODUCTION 


TSB Mandate 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in validating 
safety deficiencies. Also, data analysis is used to identify trends and anomalies which, in turn, can signify a 
safety deficiency and lead to recommendations for corrective action that could not otherwise be made. In 
order to accomplish the above and respond quickly to internal and external requests for statistics, the TSB 
maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This document is one in a series of three TSB annual statistical summaries on occurrences - Marine, 
Railway/Commodity Pipeline and Air. It presents a summation of facts and figures pertaining to the 
occurrences that are reported by railway and commodity pipeline companies under Canadian federal 
jurisdiction. The TSB now investigates railway and pipeline occurrences which would formerly have been 
investigated by the National Transportation Agency of Canada (NTA) and the National Energy Board (NEB) 
respectively. Historical data presented in this report include the occurrences as reported to those organiza- 
tions in prior years. 


Part | of this document deals with railway occurrences and Part II relates to commodity pipeline data. Each 
Part is separated into three sections: a textual statistical overview, a presentation of analytical tables on 
occurrences for 1981-90, and finally an Appendix containing explanations and terminology. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The draft TSB Regulations propose more commonality in the types of occurrences to be reported; 
however, the occurrence statistics presented in this document are based on the reporting requirements that 
have existed under previous legislation. In order to adhere more closely to the philosophy of the forthcoming 
regulations and in an attempt to achieve inter-modal similarity in presentation, occurrences have been 
Statistically classified into two broad categories: accidents and incidents. 


Railway Accidents and Incidents 


Railway occurrences include accidents such as collisions, derailments, accidents at highway/railway cross- 
ings, and cases of persons being struck by railway rolling stock. As a rule, derailments cause the most 
property damage and pose the greatest potential hazard to the public, particularly when dangerous goods 
or passenger trains are involved. Crossing accidents, however, result in the most fatalities. Incidents are 
mostly composed of dangerous goods car leakages (but include other dangerous goods occurrences such 
as explosions and theft), and also include other railway incidents such as fires, near collisions, inappropriate 
signal indications and runaway rolling stock. Frequent users of railway occurrence statistics will notice 
differences in statistical classifications and totals from previous presentations: please see Appendix for 
details. 


Commodity Pipeline Accidents and Incidents 


Commodity pipelines under the CTAISBAct include oil and gas pipelines, and the TSB has an occurrence 
investigation mandate for most pipelines under federal jurisdiction. The types of occurrences reported include 
the following: those involving personal injury or fatality; pipeline malfunctions such as spills, leaks, breaks, 
fires, or explosions; and any other events that result in loss of service of a pipeline under the NEB jurisdiction. 
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Reader Comments 


We hope that this report assists in providing a better understanding of Canadian railway/commodity pipeline 
safety statistics, and that it results in a productive application of the data to safety planning and analysis. As 
we will be constantly attempting to improve our product, readers are encouraged to forward their 
comments to the TSB’s Safety Analysis & Communications Directorate. 
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STATISTICAL OVERVIEW 


Total Accidents 


The frequency of rail accidents has steadily declined since 1981. The 1990 total of 886 accidents is an all-time 
low and a decline of 1.2 per cent from the 1989 figure of 897. It is also significantly lower than the 1985-89 
annual average of 992. Although the total number of accidents has decreased in recent years, it should be 
noted that reports of dangerous goods related accidents increased from 223 in 1989 to 315 in 1990. 


Rail Occurrence Statistics 1985-1990 


Occurrences Fatalities Dangerous Goods Related 
Occurrences 
Average 1989 1990 Average 1989 1990 Average 1989 1990 
1985-1989 1985-1989 1985-1989 
Accidents 992 897 886 118 139 101 225 229015 
Incidents 563 471 531 3 2 1 443 407 426 


In order to evaluate more accurately railway safety performance, comparisons of accident totals over time 
should also take into account the changes in risk exposure associated with levels of activity. Rail accidents 
are commonly normalized according to million train-miles (MTM). 


Rail traffic has fluctuated between 70 and 80 MTM since 1981, andthe accident rate has declined from about 
18 accidents per MTM early in the decade to about 12 in recent years, indicating a net decrease in the accident 
rate. 


Figure 1 


Transportation System/Activity - 1990 
(Railways Under Federal Jurisdiction) 


System: 


Number of rallways = 19 

Miles of malin and secondary track = 61,000 miles 
(82,000 km) 

Number of public crossings = 23,616 

Number of private and farm crossings = 28,600 
Number of locomotives = 3,500 

Number of rail cars (freight + passenger) = 125,000 


Activity: 


- Train-miles = 70 million (113 million train-km) 

- Gross ton miles of freight = 300 billion (440 billion 
gross tonne-km) 

- Passenger-miles = 800 million (1.3 billion pass-km) 


Source: Annual Statements of Operating Statistics 
submitted to the National Transportation Agency 
of Canada by rallways under federal Jurisdiction; 
and Transport Canada. 
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Figure 2 


Accidents and Train-Miles 
1981 - 1990 


: Index (1981 = 100) 
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Rail accidents pose a substantial public hazard when passenger trains are involved; however, rail transport 
in Canada is predominantly freight oriented. Consequently, over the past five years, passenger trains have 
been involved in only 9 per cent of all main-track collisions, derailments and crossing accidents combined. 
An equally significant potential hazard to the public exists when a rail accident involves dangerous goods 
cars - loaded or "empty" (having last contained a dangerous good). Over the past five years, 26 per cent of 
all accidents have directly involved dangerous goods. 


Figure 3 


Accidents by Type 
1990 


Total Number of Accidents = 886 


TMC/MWE + Collisions 
and Derallments 


11.1% Persone Struck by 
Rolling Stock 


2.6% 


Train Collisions and Deralimente 
In Yerds/Spursa/Sidings 30.6% Main-Track Train 
12.2% Collisions and 
Derallments 


+ TMC: Track Motor Car MWE: Maintenance-of-Way Equipment 
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Total Incidents 


In addition to the above accidents, 531 incidents were reported in 1990, an increase of 12.7 per cent over 
the 1989 total of 471 but lower than the 1985-89 annual average of 563. Approximately 80 per cent of all 
incidents in any one year are dangerous goods occurrences not related to train accidents, such as leaking 
railway cars. The rest cover a wide variety of situations that pose a threat to railway safety. 


Total Casualties 


Railway-related fatalities decreased from 141 in 1989 to 102 in 1990. The 1985-89 annual average was 121. 
The high 1989 total was due to an unusually large number of deaths at railway crossings, which in any one 
year account for a major portion of total rail fatalities. 


Almost all fatalities at railway crossings are motor vehicle occupants, and the other major category of railway 
deaths involve trespassers, many of whom may have been intent on suicide. 
Figure 4 


Fatalities by Type of Accident 
1981 - 1990 
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Rail injuries numbered 404 in 1990, down by 15.6 per cent from 476 in 1989; the 1985-89 average was 533. 
Crossing accidents also account for the largest number of railway-related injuries, most of whom are again 
motor vehicle occupants. There is no minimum level of severity for injury reporting; they can range from the 
loss of a limb to a minor bruise. 
The following discussion briefly examines each occurrence category. 
1. Main-Track Train Collisions and Derailments 
Train collisions and derailments that occur on the main track are the most serious category of train 
accidents as far as financial loss is concerned and potential risk to the public in cases where dangerous 
goods or passenger trains are involved. 
Main-track collisions and derailments must be reported if they involve casualty, cars carrying dangerous 
goods, or if damage costs to railway property and equipment exceed $7,350: please see Appendix for 
details. Collisions and derailments on the main track respectively account for 1 per cent and 13 per cent 
of total accidents, and both these categories show a declining trend over the decade, with figures in recent 
years significantly lower than those in the early eighties. 
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Figure 5 


Main Track Train Collisions/Derailments 
1981 - 1990 
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An average of 10 main-track collisions occur annually, 45 per cent of which are sideswipes, 25 per cent 
head-on and the remainder are rear-end, broken-train or rough-coupling collisions. An average of two 
collisions per year involve cars carrying dangerous goods. Of the annual average of 119 main-track 
derailments, an average of 36 per year involve cars carrying dangerous goods. Whereas collisions can 
be primarily attributed to human factors, track and equipment defects generally play a much larger role in 
derailments. 


Apart from the 23 fatalities as a result of the 1986 collision at Hinton, Alberta, there have been three deaths 
as a result of main-track collisions/derailments over the past five years. The Hinton accident together with 
the collision at Trudel, Quebec also resulted in a large number of injuries (193) in 1986. Excluding these 
two accidents, collisions/derailments have resulted in an annual average of 50 injuries over the past five 
years. In general, casualties for these two types of accident categories may fluctuate considerably from 
year to year, depending on whether or not passenger trains are involved. The 51 collision injuries in 1990, 
for example, are mostly attributed to a single rough-coupling occurrence involving passenger equipment 
which resulted in 49 relatively minor injuries. 


Concern is still high with respect to main-track derailments because of the potential for severe public risk 
as a result of dangerous goods release from trains that derail while travelling at high speeds in populated 
areas. 


. Crossing Accidents 


All accidents at public crossings are reportable; however, accidents at private and farm crossings are only 
to be reported if they involve a casualty/dangerous good/derailment. Therefore, the majority of reportable 
crossing accidents are those at public (highway) crossings. Crossing accidents annually account for the 
largest portion (usually 50 per cent) of total rail accidents. Although they do not, as a rule, result in 
substantial damage to railway property or equipment (usually the motor vehicle is heavily damaged or 
destroyed), they are the category of rail occurrences most serious in terms of loss of human life. 
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Figure 6 


Crossing Accidents by Type 
1981 - 1990 
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The greatest reductions in numbers of occurrences over the past decade have been associated with 
crossing accidents, and the decrease in the 1990 figure for total rail accidents is primarily due to the 
significant decline in crossing accidents. Annual crossing accident totals have averaged 468 over the past 
five years, with the figure of 386 in 1990 being an all-time low. Part of this latter decrease can be explained 
by a considerable risk reduction because of the significant decrease in rail passenger traffic during the 
year. 


Public crossings are protected with either automated warning devices (gates, flashing lights and bells) or 
passive warning devices (reflectorized crossbuck signs) to caution the motor vehicle driver of the 
approaching railway hazard. Crossings equipped with passive warnings outnumber those with automated 
devices by two to one. However, automated warning devices are usually located at crossings where the 
train and vehicle traffic is relatively high. 


Figure 7 


Public Crossing Accidents 
and Public Crossings 
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Some 25 per cent of all public crossings in Canada are equipped with flashing lights and bells, and an 
additional 4 per cent are protected with gates. Over the past five years, just over half of all public crossing 
accidents have occurred at crossings with automated warnings. Two-thirds of all crossing accidents occur 
during the day time, and approximately one-third of all accidents occur in the winter months. 


Figure 8 


Crossing Accidents by Hour 
1989 and 1990 
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Less than half of all crossing accidents over the past five years have resulted in either a fatality or an injury. 
There has been an annual average of 57 fatalities and 255 injuries over the past five years, although there 
was an unusually high number of crossing fatalities (85) in 1989. Motor vehicle occupants account for the 
majority of railway-related casualties. For example, in 1990, 91 per cent of all crossing fatalities and 81 
per cent of all injuries involved motor vehicle occupants. 


Figure 9 
Number of Crossing Accidents 


by Month 
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3. Train Collisions and Derailments in Yards/Spurs/Sidings 


Collisions and derailments that take place on trackage other than the main track are to be reported only 
if they involve dangerous goods cars or casualty, and annually account for 21 per cent of all rail accidents. 
The majority of these are not major occurrences and take place in the course of switching and humping 
operations in yards, spurs, sidings and industry track where speeds are usually low. Whereas most of 
these collisions are minor sideswipes (80 per cent), such derailments involve the derailment of only one 
or two cars. Since the number of casualties in such occurrences is normally low, the majority of 
non-main-track occurrences are primarily those involving cars carrying dangerous goods. Such cars may 
be loaded or empty (having previously contained dangerous goods), but the vast majority of these cases 
do not result in any loss of product. Over the past five years, there has been an annual average of 69 
non-main track collisions and 125 non-main track derailments. 


Figure 10 


Train Collisions/Derailments 
(Yards/Spurs/Sidings) 1981 - 1990 
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Although the major portion of non-main-track derailments result in the derailment of only one to three 
cars/engines (82 per cent in 1990), there is concern over the increase in the 1990 derailment record, as 
they usually involve dangerous goods. Regionally, the increase was concentrated in the provinces of 
Ontario, Quebec, Manitoba and British Columbia. 


There have been three fatalities as a result of non-main track collisions/derailments over the past five years; 
injuries have fluctuated between 10 and 30 during that period. 
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Figure 11 


Collisions/Derailments (Yards/Spurs/Sidings) 
and Yard Train-Miles 1981 - 1990 
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4. Collisions and Derailments Attributable to Private Industry 


These occurrences are all dangerous goods related. They have been separated from other accident 
categories since they occur on non-railway property and are the responsibility of the private (non-railway) 
industrial company. Whereas collisions at these private locations have averaged only one per year over 
the past five years, derailments have been increasing in recent years: they numbered 42 in 1990, up 
significantly from 17 in 1989; the 1985-89 annual average was 14 for such accidents. 


5. Collisions and Derailments Involving Track Motor Cars and Maintenance-of-way Equipment 


Track motor cars and maintenance-of-way equipment have been involved in an annual average of 16 
collisions and 5 derailments over the past five years. During that period, such accidents have resulted in 
three fatalities, and an annual average of 24 injuries. 


6. Trespassers and Others Struck by Rolling Stock 


Trespassers and others struck by rolling stock on railway right-of-way other than at grade crossings 
account for 12 per cent of all accidents and have averaged 109 per year over the past five years. 
Trespassers in particular have averaged 92 annually during that time. Most of the other persons struck 
are railway employees. 
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Figure 12 
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Examination of trespasser data by circumstance in 1990 indicates that 31 per cent of the cases involved 
people walking, sitting or playing in the vicinity of the track. An additional 28 per cent were confirmed or 
suspected suicides. Alcohol was involved in 20 per cent of the cases. The other major circumstance 
category includes people climbing on to, under, or off the train. 


Trespasser occurrences normally account for the second highest portion of railway-related fatalities. An 
annual average of 50 people have died and 63 have been injured as a result of being struck by rolling 
stock, over the past five years. 


. Dangerous Goods Incidents 


Dangerous goods incidents totalled 426 in 1990, up from 407 in 1989, but lower than the 1985-89 annual 
average of 444. Such incidents mostly include cases of dangerous commodity leakages (not always 
related to train movements); they also include cases such as thefts of dangerous goods, and explosions 
involving such commodities. Dangerous goods incidents have accounted for an annual average of 12 
injuries over the past five years (there have been no related fatalities). Incident totals are different from 
previous presentations because of classification changes: please see Appendix for details. 

. Fires and Other Incidents 

Fires to structures and rolling stock have averaged 20 per year over the past five years. Also included in 
this category of incidents are miscellaneous situations that pose a threat to safety, and these haveaveraged 
89 annually over the last five years. The large increase from 47 in 1989 to 91 in 1990 in these miscellaneous 
incidents reflects the more complete reporting of instances where there is an unintentional change in the 
signal indication. Fires and other incidents have resulted in a 1985-89 annual average of 2 fatalities and 
39 injuries. 
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STATISTICAL TABLES 


Table 1 


Railway Occurrences and Casualties 
1981 - 1990 


Accidents 
Main-track train Collisions 
Main-track train Derailments 
Crossing Accidents 
Train Coll./Derail. in Yards/Spurs/Sidings 
Coll./Derail. Attributable to Private Industry * 
Collisions/Derailments Involving TMC/MWE ** 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock 

Total 


Incidents 
Fires 
Dangerous Goods 
Other 
Total 
Million Train-miles *** 
Accidents/Million Train-miles 


Dangerous Goods related Train Accidents 
Main-track train Collisions 


Main-track train Derailments 

Crossing Accidents 

Train Coll./Derail. in Yards/Spurs/Sidings 
Coll./Derail. Attributable to Private Industry * 


Casualties 
Accident Fatalities 
Accident Injuries 
Incident Fatalities 
Incident Injuries 


*  Collisions/derailments attributable to private industry are all dangerous goods 
related and, in previous years, were statistically classified as dangerous goods 
incidents in the majority of cases. The reclassification changes the 
accident/incident totals from those presented in earlier reports. 

** TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 


LEE 


1990 train-miles are estimated. 
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Table 2 


Fatalities by Type of Accident and by Category of Person 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Main-track train Collisions 
Employees 
Passengers 
Other Persons 


Total 


Main-track train Derailments 
Employees 
Passengers 
Other Persons 


Total 


Crossing Accidents 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Other Persons 


Total 


Train Collisions/Derailments in Yards/Spurs/Sidings 
Employees (6) 
Passengers 


0 
Other Persons (e) 
Total 0 


Collisions/Derailments Attributable to Private Industry 
Employees (0) 0 
Passengers (0) 0 
Other Persons (e) 0 

Total 0 0 


Collisions/Derailments Involving TMC/MWE 
Employees 
Passengers 


Other Persons 
Total 


Persons Struck by Rolling Stock 
Employees 
Passengers 
Trespassers 
Other Persons 
Total 
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Table 3 


Injuries by Type of Accident and by Category of Person 
1981 - 1990 


Main-track train Collisions 
Employees 
Passengers 
Other Persons 


Total 


Main-track train Derailments 
Employees 
Passengers 
Other Persons 


Total 


Crossing Accidents 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Other Persons 0 
Total 451 


Train Collisions/Derailments in Yards/Spurs/Sidings 
Employees N/A 
Passengers N/A 
Other Persons N/A 

Total 69 


Collisions/Derailments Attributable to Private Industry 
Employees (0) 0 
Passengers (e) 
Other Persons 0 

Total 0 


Collisions/Derailments Involving TMC/MWE 
Employees 
Passengers 


Other Persons 


Total 


Persons Struck by Rolling Stock 
Employees 
Passengers 
Trespassers 


Other Persons 
Total 


17 
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Table 4 


Main-track train Collisions per Million Train-miles (MTM) by Reporting Railway 
1981 - 1990 


Canadian National Railways 
Main-track Collisions 
Non-railway Responsibility 
Collisions Attributed to CN 
Million Train-miles * 

Collisions per MTM 
Dangerous Goods Related 
Passenger Train Related 
Collisions with Derailment 


Canadian Pacific Limited 
Main-track Collisions 
Non-railway Responsibility 
Collisions Attributed to CP 
Million Train-miles * 
Collisions per MTM 
Dangerous Goods Related 
Passenger Train Related 
Collisions with Derailment 


Other Railways 
Main-track Collisions 
Non-railway Responsibility 
Collisions Attributed to Other Railways 
Million Train-miles * 
Collisions per MTM 
Dangerous Goods Related 
Passenger Train Related 
Collisions with Derailment 


All Railways 
Main-track Collisions 
Million Train-miles * 
Collisions per MTM 
Dangerous Goods Related 
Passenger Train Related 
Collisions with Derailment 


* VIA train-miles are included in CN and CP totals. 
Train-mile figures exclude yard train-miles. 


1990 train-miles are estimated. 
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Table 5 


Main-track train Collisions and Related Casualties by Province 
1981 - 1990 


1981 1982 1983 1984 1985 1986 ‘1987 1988 1989 1990 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 
Quebec 
Ontario 
Manitoba 
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Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 6 


Main-track train Collisions by Primary Contributing Factor 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Operations-related 
Crew Communication 
Handling of Switches or Derails 
Brake Applications 
Positioning of Car or Movement 
Speed 
Dispatcher 
Other Employee Causes 


Sub-total 
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Track-related 


Equipment-related 


Vandalism/Non-company Error 


Undetermined 


Total 


Table 7 


Transportation Safety Board of Canada 


Main-track train Derailments per Billion Freight Gross Ton-miles (BGTM) 
and per Million Train-Miles (MTM) by Reporting Railway 


1981 - 1990 


Canadian National Railways 
Main-track Derailments 
Non-railway Responsibility 
Derailments Attributed to CN 
Freight BGTM * 

Derailments per Freight BGTM 
MTM * 

Derailments per MTM 
Dangerous Goods Related 
Passenger Train Related 


Canadian Pacific Limited 
Main-track Derailments 
Non-railway Responsibility 
Derailments Attributed to CP 
Freight BGTM * 

Derailments per Freight BGTM 
MTM * 

Derailments per MTM 
Dangerous Goods Related 
Passenger Train Related 


Other Railways 
Main-track Derailments 
Non-railway Responsibility 


Derailments Attributed to Other Railways 


Freight BGTM * 

Derailments per Freight BGTM 
MTM * 

Derailments per MTM 
Dangerous Goods Related 
Passenger Train Related 


All Railways 
Main-track Derailments 
Freight BGTM * 
Derailments per Freight BGTM 
MTM * 
Derailments per MTM 
Dangerous Goods Related 
Passenger Train Related 


* VIA train-miles are included in CN and CP totals. 
Train-mile figures exclude yard train-miles. 


1990 train-miles are estimated. 


1985 1986 1987 
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130 
327.9 
0.40 
76.3 
1.70 
36 

3 


1988 


30 
132.1 
0.23 
29.3 
1.02 
12 

ie) 


101 
326.8 
0.31 
78.1 
1.29 
30 

2 


1989 


112 
300.8 
0.37 
74.6 
1.50 
36 

0 


1990 


102 
299.6 
0.34 
70.0 
1.46 
44 

0 
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Table 8 


Main-track train Derailments and Related Casualties by Province 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 9 


Main-track train Derailments by Primary Contributing Factor 
1981 - 1990 


1985 1986 1987 1988 1989 1990 


Track 
Snow, Ice, Mud 
Slides, Unstable Slopes, Subsidence 
Washouts, Floods 
Track Failure - Rail Buckle 
Track Failure - Rollover 
Track Failure - Gauge Restraint 
Track Failure - Broken Rail or Joint 
Track Failure - Type Unidentified 
Track Geometry 
Turnout Component Defect 


Sub-total 


oo fF © © — OND Oo D 


Equipment 
Loose Wheels 
Broken Wheels 
Broken Axles 
Journal Failure - Roller Bearings 
Journal Failure - Friction Bearings 
Truck Component Defect 
Brake Gear Defective or Dragging 
Draft Gear Failure 
Other Rolling Stock Defects 

Sub-total 


Cy eo Gino NA Oo 
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Operations 
Rule Violations 


— 
_ 


Other Employee Related 
Train Control or Marshalling 


Sub-total 


Bo o 


Miscellaneous 
Loading Defects 
Vandalism and Non-company Error 
Combination - Track /Equipment/Operational 
Undetermined 


Sub-total 


Total 
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Table 10 


Main-track train Derailments by Number of Cars and/or Engines Derailed 
1989 - 1990 


Number of Cars and/or Engines Derailed 
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Train Derailments in Yards/Spurs/Sidings by Number of Cars and/or 
Engines Derailed 
1989 - 1990 


Number of Cars and/or Engines Derailed 


ONO]? 08 0 — 
Or © © © À = © ®D 


Over 15 
Total 
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Table 11 


Crossing Accidents per Million Train-Miles (MTM) by Reporting Railway 
1981 - 1990 


Canadian National Railways 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 

Crossing Accidents per MTM 
Dangerous Goods Related 
Derailment Related 
Rassenger Train Related 


Canadian Pacific Limited 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 

Crossing Accidents per MTM 
Dangerous Goods Related 
Derailment Related 
Passenger Train Related 


Other Railways 


Public Crossing Accidents 


Private/Farm Crossing Accidents 


8 - & 


Total Crossing Accidents 
MTM * 
Crossing Accidents per MTM 


D wo 


Es 
00 0.10 


Dangerous Goods Related 
Derailment Related 
Passenger Train Related 


All Railways 

Public Crossing Accidents 

Private/Farm Crossing Accidents 

Total Crossing Accidents 

MTM * 

Crossing Accidents per MTM 

Number of Motor Vehicles (MMVR) ** 

Crossing Accidents per MMVR 

Dangerous Goods Related 

Derailment Related 

Passenger Train Related N/A 
* VIA train-miles are included in CN and CP totals. 

1990 train-miles and vehicle registrations are estimated. 

** MMVR: Millions of Motor Vehicle Registrations - figures exclude snowmobile registrations. (Source: Statistics Canada) 
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Table 12 


Crossing Accidents and Related Casualties by Province 
1981 - 1990 


Accidents * 
Newfoundland (184) 
Prince Edward Island (203) 
Nova Scotia (592) 
New Brunswick (664) 
Quebec (2,607) 
Ontario (5,425) 
Manitoba (2,948) 
Saskatchewan (6,206) 
Alberta (3,497) 
British Columbia (1,158) 
Yukon/Northwest Territories (32) 

Canada (23,516) 


Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 


* Figures in brackets denote the estimated number of public crossings 
in each province as of December 1990. The Canada total is the actual figure. 


1986 


“1987 
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Table 13 


Crossing Accidents and Casualties by Type of Crossing and Protection 
1981 - 1990 


Accidents 
Public Crossings * 
Reflectorized Crossing Signs (16,048) 
Other Passive Warnings (341) 
Total Passive Warnings (16,389) 
Flashing Lights & Bells (5,869) 
Gates (1,221) 
Other Automated Warnings (37) 
Total Automated Warnings (7,127) 
Sub-total (23,516) 
Private Crossings 
Farm Crossings 
Total 


Fatalities 
Public Crossings 
Reflectorized Crossing Signs 
Other Passive Warnings 
Total Passive Warnings 
Flashing Lights & Bells 
Gates 
Other Automated Warnings 
Total Automated Warnings 
Sub-total 
Private Crossings 
Farm Crossings 
Total 


8 © w à à o o 8 8 = »& 


33 
fo) 
33 
We 
3 
0) 
20 
53 
6 
1 
60 


Injuries 
Public Crossings 
Reflectorized Crossing Signs 
Other Passive Warnings 
Total Passive Warnings 
Flashing Lights & Bells 
Gates 
Other Automated Warnings 
Total Automated Warnings 
Sub-total 
Private Crossings 
Farm Crossings 


Total 


2 st. EE Per À 
* Figures in brackets denote the number of public grade crossings in Canada by warning type. 


(There are approximately 28,500 private and farm crossings in Canada.) 
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Table 14 


Crossing Accidents by Casualty and Non-Casualty 
1981 - 1990 


Fatal Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 


Accidents with Injury 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 


Non-Casualty Accidents 
Public - passive warnings 


Public - automated warnings 
Private 
Farm 


Total 


All Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 
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Table 15 


Crossing Accidents by Primary Attributed Circumstance 
1990 


Total Accidents Accidents Involving Fatalities 
Public Private/Farm Total Public Private/Farm Total 


Preoccupied/lack of attentiveness . 21 
Distracted (e.g. children, radio, air conditioner) 

Poor vehicle maintenance (e.g. ice, fog on windshield, tires) 

Unsafe vehicle handling (e.g. speeding, circumventing gate) 

Race to beat the train 

Did not stop (miscellaneous reasons) 

Too close to track/on track 

Fatigue 

Alcohol/drugs 

Medical conditions 


5 
1 
1 
2 
1 
4 
1 
0 
1 
(0) 
0 


Suicide (suspected or attempted) 
Total Driver/Pedestrian Related 


Suna © © © n = = © D © 
Lo Koy toy Key fey AO ON to} Koy (oy io) 
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à 
oa 


Signal devices not working as intended 
Medical conditions 
Employee failure 


Total Railway Related 


Road conditions (surface) 
Limited visibility (sun/rain/fog/snow) 


Total Weather Related 


Traffic conditions (e.g. slow traffic, vehicle pushed into train) 
Stalled on track or stuck on track 
Sight-lines osbstructed 

Total Miscellaneous 


Unknown 


Total 
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Table 16 


Crossing Accidents by Speed of Train 
1983 - 1990 


Train Speed (mph) 
0-9 
10-19 
20-29 
30-39 
40-49 
50-59 
60-69 
Over 69 
Unknown * 
Total 
* It is possible that many of the unknown cases 
would have occurred while the train was 
travelling at the timetable train speed (i.e. 40-70 mph). 
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Table 17 


Crossing Accidents by Crossing Type/Impact/Time of Day 
1989 - 1990 


1989 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total 


by Rolling Stock struck by User. by Rolling Stock struck by User Accidents 


Public-passive warnings 13 39 189 
Public-automated warnings 58 28 
Private 6 
Farm 2 
Total 


1990 

Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total Number of 
by Rolling Stock struck by User by Rolling Stock struck by User Accidents Crossings 
Public-passive warnings 84 33 29 193 16,389 
Public-automated warnings 41 21 7,127 

Private 6 (0) 
Farm 0 
50 


Total 52,016 * 


* Number of private and farm crossings are estimated. 
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Table 18 


Crossing Accidents by User Type/Impact/Time of Day 
1989 - 1990 


1989 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents 


Auto/Van 129 49 
Truck 79 37 
Bus 

Motorcycle/Bicycle 

Snowmobile 

Other Vehicles 

Pedestrian 


Total 


1990 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total 


by Rolling Stock _ struck by User by Rolling Stock _ struck by User Accidents 


Auto/Van 78 44 
Truck 82 

Bus 0 
Motorcycle/Bicycle 3 

Snowmobile 

Other Vehicles 

Pedestrian 


Total 


“ Excludes bicycles. 
Source for Motor Vehicle Registrations: Statistics Canada (1989 data) 


Motor Vehicle 
Registrations 
(000) 


12,811 
3,396 
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Table 19 


Train Collisions in Yards/Spurs/Sidings per Million Yard Train-miles (MYTM) 
by Reporting Railway 
1981 - 1990 


Canadian National Railways 
Collisions in Yards/Spurs/Sidings 
Non-railway Responsibility 
Collisions Attributed to CN 
MYTM * 

Collisions per MYTM 
Dangerous Goods Related 
Passenger Train Related 
Collisions with Derailment 


Canadian Pacific Limited 
Collisions in Yards/Spurs/Sidings 
Non-railway Responsibility 
Collisions Attributed to CP 
MYTM * 

Collisions per MYTM 
Dangerous Goods Related 
Passenger Train Related 
Collisions with Derailment 


Other Railways 
Collisions in Yards/Spurs/Sidings 
Non-railway Responsibility 
Collisions Attributed to Other Railways 
MYTM * 
Collisions per MYTM 
Dangerous Goods Related 
Passenger Train Related 
Collisions with Derailment 


All Railways 
Collisions in Yards/Spurs/Sidings 
MYTM * 
Collisions per MYTM 
Dangerous Goods Related 


Passenger Train Related 
Collisions with Derailment 


Private Non-Railway 
(All are dangerous goods related) 


* 1990 yard train-miles are estimated. 
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Table 20 


Train Collisions in Yards/Spurs/Sidings and Related Casualties by Province 
1981 - 1990 


1981 1982 1983 1984 1985 1986 ‘1987 1988 1989 1990 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
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Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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© 

—. À 

© © BB 
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Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 21 


Train Coilisions in Yards/Spurs/Sidings by Primary Contributing Factor 
1981 - 1990 


Operations-related 
Crew Communication 
Handling of Switches or Derails 
Brake Applications 
Positioning of Car or Movement 
Speed 
Dispatcher 
Other Employee Cause 
Sub-total 


Track-related 


Equipment-related 


Vandalism/Non-company Error 


Undetermined 


Total 
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Table 22 


Train Derailments in Yards/Spurs/Sidings per Million Yard Train-miles (MYTM) 
by Reporting Railway 
1981 - 1990 


Canadian National Railways 
Derailments in Yards/Spurs/Sidings 
Non-railway Responsibility 
Derailments Attributed to CN 
MYTM * 

Derailments per MYTM 
Dangerous Goods Related 
Passenger Train Related 


Canadian Pacific Limited 
Derailments in Yards/Spurs/Sidings 
Non-railway Responsibility 
Derailments Attributed to CP 
MYTM * 

Derailments per MYTM 
Dangerous Goods Related 
Passenger Train Related 


Other Railways 


Derailments in Yards/Spurs/Sidings 


Non-railway Responsibility 

Derailments Attributed to Other Railways 
MYTM * 

Derailments per MYTM 

Dangerous Goods Related 

Passenger Train Related 


All Railways 
Derailments in Yards/Spurs/Sidings 
MYTM * 
Derailments per MYTM 
Dangerous Goods Related 
Passenger Train Related 


Private Non-Railway 
(All are dangerous goods related) 


* 1990 yard train-miles are estimated. 
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Table 23 


Train Derailments in Yards/Spurs/Sidings and Related Casualties by Province 
1981 - 1990 


1981 1982 1983 1984 1985 1986 ‘1987 1988 1989 1990 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 24 


Train Derailments in Yards/Spurs/Sidings by Primary Contributing Factor 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 


Track 
Snow, Ice, Mud 
Slides, Unstable Slopes, Subsidence 
Washouts, Floods 
Track Failure - Rail Buckle 
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Track Failure - Rollover 

Track Failure - Gauge Restraint 
Track Failure - Broken Rail or Joint 
Track Failure - Type Unidentified 
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Turnout Component Defect 


Sub-total 
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Equipment 
Loose Wheels 
Broken Wheels 
Broken Axles 
Journal Failure - Roller Bearings 
Journal Failure - Friction Bearings 
Truck Component Defect 
Brake Gear Defective or Dragging 
Draft Gear Failure 
Other Rolling Stock Defects 

Sub-total 
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Operations 
Rule Violations 
Other Employee Related 
Train Control or Marshalling 


Sub-total 
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Miscellaneous 
Loading Defects 
Vandalism and Non-company Error 
Combination - Track /Equipment/Operational 
Undetermined 
Sub-total 


Total 
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Table 25 


Collisions and Derailments Involving TMC and MWE * and Related Casualties 
1981 - 1990 


1984 1985 1986 1987 1988 1989 


Accidents 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


Fatalities 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


Injuries 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


* TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
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Table 26 


Collisions and Derailments Involving TMC and MWE * and 
Related Casualties by Province 
1981 - 1990 


1981 1982 1983 1984 1985 1986 “1987 1988 1989 1990 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 
Quebec 
Ontario 
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Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 
Canada 

* TMC: Track Motor Car 

MWE: Maintenance-of-way Equipment 
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Table 27 


Accidents Involving Persons Struck by Rolling Stock and Casualties 
1981 - 1990 


Accidents 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock 


Total 


Fatalities 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock 


Total 


Injuries 
Employees Struck by Rolling Stock * 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock ** 


Total 


* 


Includes contractors 
** 1989 and 1990 each include 1 employee injured in a trespasser accident 
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Table 28 


Trespasser Accidents and Related Casualties by Province 
1981 - 1990 


1982 1983 1984 1985 1986 ‘1987 1988 1989 1990 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 


5 © œ nm & D so © à © = 


Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 29 


Trespasser Accidents by Primary Attributed Circumstance 
1981 - 1990 


1982 1983 1985 1986 1987 1988 1989 1990 


Playing/ying/sitting/walking on or crossing track N/A 27 15 18 16 
Playingying/sitting/walking too close to track N/A 12 15 
On bridge N/A 7 2 
Crossing under/over/through train N/A a 8 
Entraining/detraining N/A 13 
On train N/A 
Alcohol/drugs N/A 
Medical Conditions N/A 
Suicide (suspected or attempted) N/A 
Vehicle involved (ATV, snowmobile, etc.) N/A 
Head-set, radio, etc. N/A 
Other N/A 
Undetermined N/A 

Total 91 


Table 30 


Trespasser Accidents by Age of Person 
1981 - 1990 


Age 
0-12 
13-19 
20-29 
30-39 
40-49 
50-59 
60-69 
Over 69 
Unknown 


Total 
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Table 31 


Incidents and Related Casualties 
1981 - 1990 


1981 1982 1983 1984 1985 1986 1987 1988 


Incidents 


Fires 32 27 33 24 26 22 21 24 17 14 
Dangerous Goods 157 105 288 609 409 457 473 473 407 426 
Other Incidents Ss WS eS dey ae ee O7 61 47 91 


Total 


Fatalities 
Fires 
Dangerous Goods 
Other Incidents 

Total 


ah OO 
NNO O 
700° 
N D © © 
u un © © 
oo © © 
D D © O 
N D © © 
N D © © 
aie © 


Injuries 


Fires 3 6 5 3 0 1 19 5 23 7 

Dangerous Goods 1 1 if 5 7 20 6 14 14 8 

Other Incidents 46 29 51 48 31 35 45 16 20 26 
Total 50 36 56 


Incident Casualties by Type of Person 


Fatalities 


Employees N/A N/A S 2 3 3 0 2 2 1 
Passengers N/A N/A (0) 0 (e] (o) 2 (0) (0) 0 
Other Persons N/A N/A 6} 0 2 fe) (0) (0) 0 0 

Total 6 2 5 3 2 2 2 1 


Injuries 
Employees N/A N/A 47 32 18 36 37 28 27 25 
Passengers N/A N/A 4 2e 19 14 17 
Other Persons N/A N/A 12 1 1 6 16 

Total 
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APPENDIX 
Definitions 


Railway Occurrence 


For statistical purposes, a generic expression that includes rail accidents and incidents which in 1990 were 


reported pursuant to the requirements of section 228 of the Railway Act, General Order 0-1 and related orders 
and regulations of the National Transportation Agency of Canada. 


Railway Accident 


An occurrence associated with the operation of a train, engine, car, track motor car (TMC) or other 
maintenance-of-way equipment (MWE) involving property damage in excess of $7,350 for main- track 
operations, and casualties or dangerous goods in respect of both main-track and other track operations, 
where other includes yards, spurs, sidings and industry trackage), in which:- 


a) unit(s) of rolling stock derail (derailment) 
b) unit(s) of railway rolling stock collide with other unit(s) of railway rolling stock (collision) 


c) unit(s) of railway rolling stock collide with vehicular or other traffic at level crossings at grade (crossing 
accident). 


(All public/highway crossing accidents are to be reported, whereas accidents at farm and private crossings 
are to be reported only if they involve a casualty/dangerous goods/ derailment resulting in property damage 
in excess of $7,350 for main-track operations.) 


d) a trespasser, or any other person such as a railway employee or passenger, is injured or killed as a result 
of being struck by railway rolling stock (also included are abandoned vehicles that are struck by rolling 
stock). 


(Prior to November 1, 1987, the reporting threshold was $750. This minimal damage amount had been eroded 
over the years by inflation. In order to reduce the reporting burden on the railways and bring the figure more 
in line with that used in the United States, the threshold was raised to $7,000 on November 1, 1987. On 
January 1, 1988, the property damage threshold was increased to $7,350). 


Railway Incident 
An occurrence, other than an accident, associated with the operation of a train which affects, or could affect, 
the safety of railway operation. Examples of these include the following: 


- cases of dangerous commodity leakages (not always related to train movements), thefts and explosions 
of dangerous goods, and any other miscellaneous cases involving dangerous goods; 


- fires to rolling stock; 

- disruptions of service, washouts, obstructions to track, not resulting in a train accident; 

- damage to bridges, culverts, or other structures not caused by train accidents, but including fire damage; 
- near collisions; 

- instances when there is an unintentional change in the signal indication; 


- instances involving defective rolling stock, and any related ensuing injuries to railway passengers or 
employees. 


- runaway rolling stock without accident 


(Dangerous goods leakage incidents are specifically those that arise in the course of transportation of 
dangerous goods, other than those caused by train accidents.) 
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Severity of Injury 


There is no minimum level of severity at which an injury must be reported: injuries can range from a loss of 
limb to a cut/bruise. 


Responsibility for Reporting an Occurrence 


Railway occurrences are to be reported only if they take place on track owned/serviced by railways under 
federal jurisdiction, and responsibility for reporting normally lies with the railway that owns/services the 
trackage. It is important to note that the Summary presents accidents/incidents (and their associated 
casualties) as they were reported to the TSB; and when statistics are presented by railways in this report, the 
totals refer to the reporting railway. For accurate inter-railway comparisons, therefore, occurrences caused 
by external factors (vandalism, non-company error, etc.) should be excluded from the respective totals. 


Statistical/Classification Changes to the Data 


1. “Collisions and Derailments Attributable to Private Industry" is a new statistical category. Occurrences that 
take place on private non-railway trackage and are the responsibility of the private industrial company are 
not reportable to the TSB unless they involve dangerous goods. These occurrences are normally reported 
by the railway company that services the trackage. In earlier years, such accidents were comparatively 
few and, in most cases, were statistically categorized as Incidents - since they were not attributable to a 
railway under federal jurisdiction. Private companies have been increasing their rail related operations 
and this is reflected in the recent increases in accidents at such locations. Incident totals have been 
adjusted accordingly. 


2. Persons struck by rolling stock were formerly classified as Train Service Accidents. The latter category 
also included employees injured while entraining/detraining rolling stock. Although such employee injuries 
are initially reported to the TSB, they are forwarded to Transport Canada’s Occupational Safety Health 
(OSH) Section for further action. They are, therefore, no longer presented in this report, and all persons 
struck by rolling stock are now statistically included under the Accident category. 


3. Dangerous Goods Incidents have been reclassified and previous years totals have been recalculated to 
conform to the present classification. Firstly, as explained above, the incident figures no longer include 
the collisions and derailments attributable to private industry. Secondly, incidents involving multiple 
leakers on a single train were reported and classified as a single incident in previous years. In 1990, the 
classification was changed in that each leaker was considered to be a single incident. Incident totals were 
recalculated back to 1984 in order to make them compatible with the 1990 re-classification. 


4. Inprevious years, Other Incidents also included fires on right-of-way and miscellaneous employee injuries 
(e.g. employees injured while working on the railway right-of-way). Both types of incidents are forwarded 
to Transport Canada for action (the latter being an OSH responsibility) and are no longer presented in this 
report. 


Also excluded from the Incident totals this year are the miscellaneous passenger injuries not related to train 
accidents. These are instances such as passengers slipping or losing their balance while the train is in motion; 
spilling beverages, handling baggage, children playing in cars, and using on-board facilities. They also include 
cases of passengers tripping on station platforms, or injuring themselves when entraining/detraining station- 
ary trains. Unless defective rolling stock is involved, these are not investigated. The figures fluctuate from 
year to year and have been declining in recent years along with the decline in rail passenger services (there 
were 111 such cases reported in 1990). 
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STATISTICAL OVERVIEW 


Prior to March 29, 1990 when the Board was established, oil and gas pipeline occurrences were reported to 
the National Energy Board (NEB). The definition of commodity pipeline under the CTAISB Act includes oil 
and gas pipelines, and the TSB now has investigative jurisdiction over such pipelines. Although the pre-1990 


occurrences were actually reported to the NEB, they are presented in this report to offer a historical statistical 
perspective. 


In 1990, there were 47 reportable commodity pipeline accidents, which is nearly identical to the 48 cases 
reported in 1989. Over the previous five years - 1985-89, there was an annual average of 37 such accidents. 
The provinces of Saskatchewan, Ontario and Manitoba accounted for over half of all accidents reported in 
1990. 


Commodity Pipeline Occurrence Statistics 1985-1990 


Occurrences Fatalities Injuries 
Average 1989 1990 Average 1989 1990 Average 1989 1990 
Accidents 37 48 47 1 3 0 6 14 12 


Although the 1989 total was a relatively large increase from the 1988 figure of 38, the NEB attributed the 
increase to an expanded definition of reportable occurrences in their Onshore Reporting Regulations. The 
Statistical presentations do not include "third-party incidents" which are reported under separate regulations 
of the NEB. There were approximately 50 such incidents in 1990. 


Figure 1 


Transportation System/Activity - 1990 
(Commodity Pipelines Under Federal Jurisdiction) 


System: 


Number of oll pipeline companies = 23 

Mainline and gathering lines for oll = 12,496 km 
(8,000 miles) 

Number of gas pipeline companies = 27 

Mainline transmission and distribution lines for 

gas = 19,156 km (12,000 miles) 

Commodity pipelines other than ol] and gas = 4 km 
(2.5 miles) 


Activity: 


- Crude oll produced In Canada and dellvered by 
pipeline per year = 125 mililon cublc metres 
(790 million barrels) 

Natural gas produced In Canada and dellvered per 
year = 100 billion cuble metres (3,500 billion 
cuble feet) 


Source: National Energy Board 
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Activity in the commodity pipeline 


mode can be approximated by the volume (cubic metres) of commodity 
transported. However, since the commodities vary from gaseous to liquid matter, an energy consumption 
equivalent of the various commodity volumes (such as the number of joules) can be used as a proxy: please 
see Appendix for details. 
Figure 2 


Commodity Pipeline Accidents 
1981 - 1990 


5 Number of Accidents 


1981 1982 1983 


1984 1985 


1988 1287 
Year 


1988 1989 1990 


The causes of commodity pipeline occurrences vary from material failures and defective weldsto construction 
accidents and operational errors. Whereas corrosion and its interaction with other invisible environmental 
factors are ever-present concerns with an aging pipeline system, the human factor plays a very significant 
role in most pipeline occurrences. 


In 1990, there were no commodity pipeline related fatalities and 12 injuries. Over the past five years, there 
has been a total of 3 commodity pipeline related fatalities and 32 injuries. 
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STATISTICAL TABLES 


Table 1 


Commodity Pipeline Accidents and Casualties 
1981 - 1990 


Accidents 
Defective Welds 
Material Failures 
Third-party Damage 
Corrosion 
Other * 
Total 


Casualties 
Fatalities 
Injuries 


Activity Numbers 
Crude Oil Supply : : 124.1 124.1 
(108 cubic metres) 
Natural Gas Deliveries : ; : : 4 : i i 96.5 96.5 
(10° cubic metres) 
Crude Oil and Natural Gas 4 : : : J \ ‘ i 8.3 8.3 
Energy Equivalent 
(Exajoules) ** 
Total Occurrences 
per Exajoules 


* Other Accidents: Includes workplace and construction accidents, operator error 
earth movements, and other miscellaneous/undetermined causes. 


** 1 exajoule is approximately 26.2 x 10° cubic metres of crude oil or 


26.9 x 10° cubic meters of natural gas. 
1 exajoule = 1018 joules. 

*** Crude Oil Supply and Natural Gas Deliveries assumed to be the same in 1990 as in 
1989 for the purpose of the occurrence rate. 
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Table 2 


1990 Commodity Pipeline Accidents by Province 


Accidents Fatalities Injuries 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon 


1 or A) Tey AY (yo (hy Ken ey tek Tek «2) 


Northwest Territories 
Canada 
USA 


_ 
D 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(e) 
0 
0 


(=} 
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APPENDIX 
Definitions 


Commodity Pipeline Accident 


For the purposes of this report, commodity pipeline accidents comprise those occurrences which involve 
personal injury or fatality; pipeline malfunctions such as spills, leaks, breaks, fires, or explosions; and any 
other events that result in loss of service of a pipeline. Such occurrences are generally the result of corrosion, 
defective welds, material failures, third-party damage and other miscellaneous causes, such as operator error 
or earth movement, as reported to the TSB, and in previous years to the NEB. 


Commodity Pipeline Incident 


These comprise third-party damage occurrences not requiring repair. 


Fatalities/Injuries 


They include employees or any other persons adjacent to a commodity pipeline occurrence who sustain 
fatalities/injuries. 


Level of Activity 


The volume of crude oil supplied and natural gas delivered are reasonable indicators of the level of activity in 
the commodity pipeline mode. Since these volumes cannot be directly added, their energy equivalents are 
separately calculated and combined together using the following conversion factors which are based on NEB 
source data: 


Oil-1 exajoule is approximately 26.2 x 10° cubic metres of crude oil 
Gas-1 exajoule is approximately 26.9 x 10° cubic metres of natural gas 


1 exajoule = 10!8 Joules 

1 exajoule = one thousand petajoules 

1 petajoule = one million gigajoules 

(Thirty litres of gasoline contains approximately one gigajoule of energy). 
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INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the adian Transportati j nvestigation afety Boar IS 
Act, and the Act was proclaimed on 29 March 1990. The sole objective of the new Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s mandate 
to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved in a number * 
of ways, chiefly by conducting independent investigations and studies, identifying transportation safety 
deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in validating 
safety deficiencies. Also, data analysis is used to identify trends and anomalies which, in turn, can signify a 
safety deficiency and lead to recommendations for corrective action that could not otherwise be made. In 
order to accomplish the above and respond quickly to internal and external requests for statistics, the TSB 
maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This document is one in a series of three TSB annual statistical summaries on occurrences - Marine, 
Railway/Commodity Pipeline and Air. It presents a summation of facts and figures pertaining to the 
occurrences that are reported by railway and commodity pipeline companies under Canadian federal 
jurisdiction. The TSB now investigates railway and pipeline occurrences which would formerly have been 
investigated by the National Transportation Agency of Canada (NTA) and the National Energy Board (NEB) 
respectively. Historical data presented in this report include the occurrences as reported to those organiza- 
tions in prior years. 


Part | of this document deals with railway occurrences and Part Il relates to commodity pipeline data. Each 
Part is separated into three sections: a textual statistical overview, a presentation of analytical tables on 
occurrences for 1982-91, and finally an Appendix containing explanations and terminology. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The new TSB Regulations propose more commonality in the types of occurrences to be reported; 
however, the occurrence statistics presented in this document are based on the reporting requirements that 
have existed under previous legislation. In order to adhere more closely to the philosophy of the new 
regulations and in an attempt to achieve inter-modal similarity in presentation, occurrences have been 
Statistically classified into two broad categories: accidents and incidents. 


Railway Accidents and Incidents 


Railway occurrences include accidents such as collisions, derailments, accidents at highway/railway cross- 
ings, and cases of persons being struck by railway rolling stock. As a rule, derailments cause the most 
property damage and pose the greatest potential hazard to the public, particularly when dangerous goods 
or passenger trains are involved. Crossing accidents, however, result in the most fatalities. Incidents are 
mostly composed of dangerous goods car leakages (but include other dangerous goods occurrences such 
as explosions), and also include other railway incidents such as fires, near collisions, inappropriate signal 
indications and runaway rolling stock. Frequent users of railway occurrence statistics will notice differences 
in statistical classifications and totals from presentations prior to 1990: please see Appendix for details. 


Commodity Pipeline Accidents and Incidents 


The definition of commodity pipelines under the CTAISBAct includes oil and gas pipelines, and the TSB has 
a mandate to investigate those occurrences involving commodity pipelines under federal jurisdiction. The 
types of occurrences reported include the following: those involving personal injury or fatality; pipeline 
malfunctions such as spills, leaks, breaks; fires, or explosions; and any other events that result in loss of 


service of a pipeline under the NEB jurisdiction. 
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Reader Comments 


We hope that this report assists in providing a better understanding of Canadian railway/commodity pipeline 
safety statistics, and that it results in a productive application of the data to safety planning and analysis. 
Readership comments concerning the 1990 edition of the Summary were greatly appreciated. Suggestions 
concerning content are currently being evaluated. Readers are again encouraged to forward their comments 
to the TSB’s Safety Analysis & Communications Directorate. 
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STATISTICAL OVERVIEW 


Total Accidents 


Although rail accident totals have declined considerably over the past decade, the 1991 total of 949 represents 
a 7.1 percent increase over the 1990 figure of 886. Itis also marginally higher than the 1986-90 annual average 
of 944. It should be noted that reports of dangerous goods related accidents increased by 11.8 per cent, 
from 314 in 1990 to 351 in 1991. 


a ee Se 


Rail Occurrence Statistics 1986-1991 


Occurrences Fatalities Dangerous Goods Related 
Occurrences 
Average 1990 1991 Average 1990 1991 Average 1990 1991 
1ISC.1090 56-1990 EN 1996-4090 eee ees 
Accidents 944 896 949 114 102 121 249 314 9351 
Incidents 555 532 841 2 1 2 447 427 653 


Da eee 


Comparisons of accident totals over time should also take into account the changes in risk exposure 
associated with levels of activity. Rail accidents are commonly normalized according to million train-miles 
(MTM). 

Rail traffic has fluctuated between 70 and 80 MTM since 1 982, and the accident rate has declined from about 
18 accidents per MTM early in the decade to about 12 in recent years, indicating a net decrease in the accident 
rate. 


Figure 1 


Transportation System/Activity - 1991 
(Railways Under Federal Jurisdiction) 


System: 


- Number of railways = 30 
Miles of main and secondary track = 61,000 miles 
(82,000 km) 
Number of public crossings = 23,496 
Number of private and farm crossings = 28,500 
Number of locomotives = 3,500 
Number of rail cars (freight + passenger) = 125,000 


Activity: 


- Train-miles = 78.3 million (123 million train-km) 

- Gross ton miles of freight = 315 billion (460 billion 
gross tonne-km) 

- Passenger-miles = 800 million (1.3 billion pass-km) 


Source: Annual Statements of Operating Statistics 
submitted to the National Transportation Agency 
of Canada by railways under federal Jurisdiction; 
and Transport Canada. 
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Figure 2 


Accidents and Train-Miles 
1982 - 1991 


Index (1982 = 100) 
120 


Train-Milee 


Accidents 


1991 


60 
1082 1983 1984 1985 1988 1987 1988 1989 1990 
Year 


Rail accidents pose a substantial public hazard when passenger trains are involved; however, rail transport 
in Canada is predominantly freight oriented. Consequently, over the past five years, passenger trains have 
been involved in only 9 per cent of all main-track collisions, derailments and crossing accidents combined. 


An equally significant potential hazard to the public exists when a rail accident involves dangerous goods 
cars - loaded or "empty" (having last contained a dangerous good). Over the past five years, 30 per cent of 
all accidents have directly involved dangerous goods. 


Figure 3 


Accidents by Type 
1991 


Total Number of Accidents = 949 


Crossing Accidents 42.6% 


2.1% TMC/MWEe Collisions 
and Deraliments 


11.1% Persons Struck by 
Rolling Stock 


Train Collisions and Deraliments 
In Yarda/Gpure/Gidings 32.6% 117 % Main-Traok Train 
Collisions and Dersilments 


e TMC: Track Motor Car MWE: Malntenance-of-Way Equipment 


RSS 
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Total Incidents 


There were 841 railway incidents reported in 1991, an increase of 58.1 per cent over the 1990 total of 532. In 
terms of the number of incidents reported, dangerous goods related incidents accounted for the majority of 
the overall increase; such incidents having increasedto 653 inthecurrent year from 427 in 1990. Approximate- 
ly 80 per cent of all incidents are dangerous goods occurrences not related to train accidents, such as leaking 
railway cars. Although the volumes of goods released may not be large, their presence is indicative of 
potentially unsafe operating procedures or defects in tank car components. Other incidents cover a wide 
variety of situations that pose a threat to railway safety. 


Total Casualties 


Railway-related fatalities increased from 103 in 1990 to 123in1991 ; this is also higher than the 1986-90annual 
average of 116. Annual fatality totals are mainly dictated by the number of deaths at railway crossings, which 
in any one year account for the largest portion of total rail fatalities. 


Almost all fatalities at railway crossings are motor vehicle occupants, and the other major category of railway 
deaths involve trespassers, many of whom may have been intent on suicide. 


Figure 4 


Fatalities by Type of Accident 
1982 - 1991 


0 Number of Fatalities 


SO AN 


=: 


Year 


EM Crossing Accidents Trespasser Accidents 
HEH All Other Accidents 


Rail injuries numbered 440 in 1991, which represents a 9.7 per cent increase from 401 in 1990; the current 
injury total is, however, somewhat lower than the 1986-90 annual average of 499. Crossing accidents also 
account for the largest number of railway-related injuries, most of which involve motor vehicle occupants. 


The following discussion briefly examines each occurrence category. 

1. Main-Track Train Collisions and Derailments 
Train collisions and derailments that occur on the main track are the most serious category of train 
accidents in terms of financial loss and potential risk to the public in cases where dangerous goods or 
passenger trains are involved. 
Main-track collisions and derailments were reported if they involved casualty, cars carrying dangerous 
goods, or if damage costs to railway property and equipment exceeded $7,350: please see Appendix for 


details. Collisions and derailments on the main track respectively account for 1 per cent and 12 per cent 
of total accidents, and both these categories show a declining trend over the decade, with figures in recent 


years much lower than those in the early 1980s. 
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Figure 5 


Main-Track Train Collisions/Derailments 
1982 - 1991 


A Number of Accidents 


1984 1985 1988 1987 1988 1989 199 


Year 


BI Collisions Derallments 


An average of 10 main-track collisions occur annually, 45 per cent of which are sideswipes, 25 per cent 
head-on and the remainder are rear-end, broken-train or rough-coupling collisions. An average of two 
collisions per year involve cars carrying dangerous goods. Over the past five years, there has been an 
annual average of 109 main-track derailments; approximately 34 per year of such accidents have involved 
cars carrying dangerous goods. Whereas collisions can be primarily attributed to human factors, track 
and equipment defects generally play a much larger role in derailments. 


Casualties for these two types of accident categories may fluctuate from year to year, depending on 
whether or not passenger trains are involved. For example, the high casualty totals in 1986 are primarily 
attributed to two collisions involving passenger trains which resulted in a total of 23 fatalities and 168 
injuries. There have been two deaths over the past five years as a result of collisions/derailments. There 
has also been an annual average of 56 injuries during that time. However, 49 injuries in 1990 and 67 in 
1991 were the result of two collisions involving passenger equipment. 


There is still concern with respect to main-track derailments because of the potential for severe public risk 
as a result of dangerous goods release from trains that derail while travelling at high speeds in populated 
areas. 


2. Crossing Accidents 


All accidents at public crossings are reportable; however, accidents at private and farm crossings were 
only reported if they involved a casualty/dangerous good/derailment. Therefore, the majority of reported 
crossing accidents were those at public (highway) crossings. Crossing accidents annually account for 
approximately half of total rail accidents. Although they do not, as a rule, result in substantial damage to 
railway property or equipment (usually the motor vehicle is heavily damaged or destroyed), they are the 
category of rail occurrences most serious in terms of loss of human life. 


1991 
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Figure 6 


Crossing Accidents by Type 
1982 - 1991 


A Number of Crossing Accidents 


1983 


1984 1986 1986 1987 


Year 


1988 1989 1990 1991 
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larnings 
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The greatest reductions in numbers of occurrences over the past decade have been associated with 
crossing accidents. There were 403 crossing accidents in 1991, which is slightly higher than the all-time 
annual low of 386 in 1990, but still considerably lower than the 1986-90 annual average of 468. The figures 
for the last two years are particularly low in comparison to figures recorded during the 1980s. Crossing 
accidents involving passenger trains accounted for the major proportion of this decline in 1990-1991, and 
this is attributed in part to a risk reduction resulting from the decrease in rail passenger train-miles during 
the past two years. 


Public crossings are protected with either automated warning devices (gates, flashing lights and bells) or 
passive warning devices (reflectorized crossbuck signs) to caution the motor vehicle driver of the 
approaching railway hazard. Crossings equipped with passive warnings outnumber those with automated 
devices by two to one. However, automated warning devices are usually located at crossings where the 
train and vehicle traffic is relatively high. 


Figure 7 


Public Crossing Accidents 
and Public Crossings 
1991 


Passive Warnings 
Paasive Warnings 
70% 


Automated Warnings 
30% 


Automated Warninge 
48% 


Public Crossing Accidents Public Crossings 


(23,496) 
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Some 25 per cent of all public crossings in Canada are equipped with flashing lights and bells, and an 
additional 5 per cent are protected with gates. Over the past five years, approximately half of all public 
crossing accidents have occurred at crossings with automated warnings. Two-thirds of all crossing 
accidents occur during the daytime, and approximately one-third of all accidents occur in the winter 
months. 


Figure 8 


Crossing Accidents by Hour 
1990 and 1991 
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Less than half of all crossing accidents over the past five years have resulted in either a fatality or an injury. 
There has been an annual average of 60 fatalities and 255 injuries over the past five years, although there 
was an unusually high number of crossing fatalities (85) in 1989. Motor vehicle occupants account for the 
majority of railway-related casualties. For example, in 1991, 85 per cent of all crossing fatalities and 86 
per cent of all injuries involved motor vehicle occupants. 


Figure 9 


Number of Crossing Accidents 
by Month 
1990 and 1991 
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3. Train Collisions and Derailments in Yards/Spurs/Sidings 


Collisions and derailments that take place on trackage other than the main track were reported only if they 
involved dangerous goods cars or casualty. Such occurrences annually account for 23 per cent of all rail 
accidents. The majority of these are not major occurrences and take place in the course of switching and 
humping operations in yards, spurs, and sidings where speeds are usually low. Most of the collisions are 
minor sideswipes (80 percent), and the derailments involve the derailment of only one to three cars (85 per 
cent). Over the past five years, there has been an annual average of 73 non-main-track collisions and 139 
non-main-track derailments. 


Figure 10 


Train Collisions/Derailments 
(Yards/Spurs/Sidings) 1982 - 1991 
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There havebeenthree fatalities as a result of non-main-trackcollisions/derailments overthe past five years; 
injuries have fluctuated between 14 and 29 during that period. 


Since the number of casualties in non-main-track occurrences is comparatively low, the majority of these 
occurrences are primarily those involving cars carrying dangerous goods. Such cars may be fully loaded 
or contain residue of dangerous goods, but the vast majority of these cases do not result in any loss of 
product; the frequency of release is approximately 2.5 per cent. 


Although yard train-miles have remained relatively stable over the decade, reports of non-main-track 
accidents have steadily increased, particularly in recent years, from 176 in 1989 to 259 in 1991. In earlier 
years, part of the increase was attributed to more complete reporting of occurrences involving dangerous 
goods. Reclassification of commodities such as diesel oil and molten sulphur as dangerous goods in 
recent years may also account for part of the rise. There is nevertheless concern over the increase in such 
occurrences. 

The major portion of such accidents take place in Ontario (30 per cent in 1991) and Quebec (20 per cent), 
followed by Alberta (17 per cent) and British Columbia (14 per cent). Non-main-track occurrences are 
primarily the result of human factors although track-related factors also play a major role in such 
derailments. 
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Figure 11 


Collisions/Derailments (Yards/Spurs/Sidings) 
and Yard Train-Miles 1982 - 1991 


5 Index (1982 = 100) 


40 
1082 1983 1984 1986 1986 1087 1988 1989 1990 1991 
Year 


4. Collisions and Derailments Involving Non-railway Industry 


These occurrences are all dangerous goods related. They have been separated from other accident 
categories since they occur on non-railway property and are related to the operations of the private 
(non-railway) industrial company. Whereas collisions at these private locations have averaged less than 
one per year over the past five years, derailments have been increasing in recent years: they numbered 
43 and 48 in 1990 and 1991 respectively, up from the 1986-90 annual average of 21. 


5. Collisions and Derailments Involving Track Motor Cars and Maintenance-of-way Equipment 
Track motor cars and maintenance-of-way equipment have been involved in an annual average of 15 


collisions and 5 derailments over the past five years. During that period, such accidents have resulted in 
three fatalities, and an annual average of 24 injuries. 


6. Trespassers and Others Struck by Rolling Stock 


Trespassers and others struck by rolling stock on railway right-of-way other than at grade crossings 
account for 12 per cent of all accidents and have averaged 109 per year over the past five years. 
Trespassers in particular have averaged 94 annually during that time. Most of the other persons struck 
are railway employees. 
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Figure 12 


Trespasser Accidents by Primary 
Attributed Circumstance 
1991 


Alcohol and 27% 
Drug WO 


29% Playing, lying, sitting or 
walking too close to track 


Sulcide or 16% 
Suspected Suicide 


8% Other (e.g. headset, medical) 


4% Train Related -- 
Crossing under or over 
or entraining/detraining 


Playing, lying, sitting 10% 
or walking on track 


Examination of trespasser data by circumstance in 1991 indicates that 43 per cent of the cases involved 
people walking, sitting or playing in the vicinity of the track. An additional 16 per cent were confirmed or 
suspected suicides. Alcohol was involved in 27 per cent of the cases. Other circumstances include people 
climbing on to, under, or jumping off the train. 


Trespasser occurrences normally account for the second highest portion of railway-related fatalities. An 
annual average of 49 people have died and the same number have been injured as a result of such 
accidents over the past five years. 


. Dangerous Goods Incidents 


Dangerous goods incidents totalled 653 in 1991, which represents a considerable increase of 53 per cent 
over the 1990 figure of 427; the 1986-90 annual average was 447. Such incidents mostly include cases of 
dangerous commodity leakages (not always related to train movements); they also include cases such as 
explosions involving such commodities. Although the volumes of goods leaked may not be large, their 
presence is indicative of potentially unsafe operating procedures or defects in tank car components. 
Dangerous goods incidents have accounted for an annual average of 10 injuries over the past five years 
(there have been no related fatalities). Incident totals are different from presentations prior to 1990 because 
of classification changes: please see Appendix for details. 

. Fires and Other Incidents 

Fires to structures and rolling stock have averaged 19 per year over the past five years. Also included in 
this category of incidents are miscellaneous situations that pose a threat to safety, andthese haveaveraged 
95 annually over the last five years. The large increase in these miscellaneous incidents during the past 
two years reflects the more complete reporting of instances where there is an unintentional change in the 
signal indication. Fires and other incidents have resulted in an annual average of 2 fatalities and 38 injuries 
over the past five years. 
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Transportation Safety Board of Canada 


STATISTICAL TABLES 


Table 1 


Railway Occurrences and Casualties 
1982 - 1991 


Accidents 
Main-track train Collisions 
Main-track train Derailments 
Crossing Accidents 
Train Coll./Derail. in Yards/Spurs/Sidings 
Coll./Derail. Involving Non-railway Industry“ 
Collisions/Derailments Involving TMC/MWE ** 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock 

Total 


Incidents 
Fires 
Dangerous Goods 
Other 
Total 


Million Train-miles *** 
Accidents/Million Train-miles 


Dangerous Goods related Train Accidents 
Main-track train Collisions 
Main-track train Derailments 
Crossing Accidents 
Train Coll./Derail. in Yards/Spurs/Sidings 
Coll./Derail. Involving Non-railway Industry* 


Casualties 
Accident Fatalities 
Accident Injuries 
Incident Fatalities 
Incident Injuries 


1982 


735 


36 


1983 


112 


0 
112 
1,113 


1984 


213 


1,153 


24 
609 
131 
764 


77.4 
14.9 


*  Collisions/derailments involving non-railway industry are all dangerous goods 
related. Prior to 1990, the majority of these were statistically classified as dangerous 
goods incidents. The reclassification changes the accident/incident totals from 


those presented in reports prior to 1990. 
“TMC: Track Motor Car 

MWE: Maintenance-of-way Equipment 
*** 1990 and 1991 train-miles are estimated. 


1985 


105 
1,127 


123 
532 


1986 


75.1 
13.4 


1987 


459 


955 


21 
473 
106 
600 


76.3 
12.5 


435 


69 


1988 


449 


fh 


1989 


Le] 


896 


159 


418 


15 


427 


70.0 
12.7 


1991 


16 Transportation Safety Board of Canada 


Table 2 


Fatalities by Type of Accident and by Category of Person 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Main-track train Collisions 
Employees 
Passengers 
Other Persons 


Total 


Main-track train Derailments 
Employees 
Passengers 
Other Persons 


Total 


Crossing Accidents 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Other Persons 

Total 


Train Collisions/Derailments in Yards/Spurs/Sidings 
Employees 
Passengers 
Other Persons 


Total 


Collisions/Derailments Involving Non-railway Industry 
Employees 0 0 


Passengers 0 (0) 
Other Persons 0 (0) 
Total 0 0 


Collisions/Derailments Involving TMC/MWE 
Employees 
Passengers 


Other Persons 


Total 


Persons Struck by Rolling Stock 
Employees 
Passengers 
Trespassers 


Other Persons 
Total 
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Table 3 


Injuries by Type of Accident and by Category of Person 
1982 - 1991 


Main-track train Collisions 


Employees 19 48 48 16 47° LR 3 FIRE 
Passengers 99 78 25 O 146 20 34 0 49 56 
Other Persons 0 0 0 ) 0 (6) (0) 0 (0) 0 

Total 118 126 43 16 193 32 52 3 «51 0 67 


Main-track train Derailments 


Employees N/A 19 25 19 19 12 10 25 12 9 
Passengers N/A 20 0 0 1 2 3 0 
Other Persons N/A 0 0 (e) (0) 0 0 0 (0) 

Total 97 39 25 19 20 14 13 25 12 9 


Crossing Accidents 


Employees 30 30 20 17 22 22 34 31 22 28 
Passengers 34 5 7 51 8 12 9 37 14 1 
Pedestrians 3 TA 7 hi 3 u 3 12 3 6 
Vehicle Occupants 290 243 255 260 213 237 219 205 162 ean 
Other Persons (o] 0 0 0 0 1 (e) 1 0 0 


Total 


Train Collisions/Derailments in Yards/Spurs/Sidings 


Employees N/A 40 32 31 24 13 20 29 19 16 
Passengers N/A 0 (0) 3 0 0 0 (0) 1 (e] 
Other Persons N/A (e) 0 1 2 1 0) 0 (0) 0 
Total 40 40 32 35 2 14 20 29 #=2 16 
Collisions/Derailments Involving Non-railway Industry 
Employees (e) 0 0 0 0 0 0 0 (0) 1 
Passengers fe) 0 0 0 (0) fo) 0 0 0 (0) 
Other Persons 0 0 0 0 0 0 0 0 0 0 
Total 0 0 0 0 0 0 0 0 0 1 
Collisions/Derailments Involving TMC/MWE 
Employees 59 74 57 53 26 27 14 20 30 25 
Passengers 0 0 0 0 0 0 0 0 0 
Other Persons 2 (e] (0) (0) 0 1 2 0 fe) 3 
Total SIN 530 2°26) 928 20 30 28 


Persons Struck by Rolling Stock 


Employees* 22 30 31 21 16 18 18 9 if 19 
Passengers 0 0 fe) 2 te) 0 fe) 0 1 (0) 
Trespassers 40 71 59 50 47 48 64 46 38 38 
Other Persons 0 0 1 1 (0) 2 1 (0) 0 0 

Total 62 101 91 74 6 68 83 55 46 57 


“ 1989 and 1990 each include 1 employee injured in a trespasser accident; 
1991 includes a total of 11 employee injuries over the year. 
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Table 4 


Main-track train Collisions per Million Train-miles (MTM) by Reporting Railway 
1982 - 1991 


Canadian National Railways 


Main-track Collisions 16 18 14 9 9 9 5 

Non-railway Responsibility 0 0 4 1 1 1 0 0 0 0 
Collisions Assignable to CN 16 18 10 8 8 8 5 6 2 7 
Million Train-miles * 409 429 463 450 448 446 460 441 400 426 
Collisions per MTM 0.39 042 0.22 018 0.18 0.18 O11 0.14 0.05 0.16 
Dangerous Goods Related 7 8 4 1 1 0 1 4 1 1 
Passenger Train Related 2 2 1 0 0 1 1 0 0 1 


Collisions with Derailment 3 


Canadian Pacific Limited 


Main-track Collisions 9 9 3 4 4 2 4 3 3 4 
Non-railway Responsibility 1 fo) 0 1 1 0 0 1 0 0 
Collisions Assignable to CP 8 9 3 3 3 2 4 2 3 4 
Million Train-miles * 265 269 282 275 274 288 293 27.7 273 308 
Collisions per MTM 0.30 033 0.11 O11 0.11 007 014 007 0.11 0.13 
Dangerous Goods Related 4 5 0 2 2 1 0 0 0 0 
Passenger Train Related 0 1 0 0 0 0 0 0 0 0 


Collisions with Derailment 


Other Railways 


Main-track Collisions 2 2 0 1 0 1 1 0 1 0 
Non-railway Responsibility 0 0 0 fe) 0 0 te) fe) 0 (e) 
Collisions Assignable to Other Railways 2 2 0 1 0 1 1 0 1 0 
Million Train-miles * 30 10282790 ue sO MP SON IST 7 NN 2 Ome. o 
Collisions per MTM 0.67 0.71 0.00 033 0.00 036 034 0.00 036 0.00 
Dangerous Goods Related 0 0 0 0 fo) 0 fe) 0 0 0 
Passenger Train Related ee ca 0 0 1 1 0 1 0 


Collisions with Derailment 


All Railways 


Main-track Collisions 27 29 17 14 14 12 10 9 6 11 
Million Train-miles * 704 726 774 754 75.1 763 781 746 700 763 
Collisions per MTM 0.38 040 022 019 019 016 013 012 0.09 0.14 
Dangerous Goods Related 11 13 4 3 3 1 1 4 1 1 
Passenger Train Related 2 3 1 0 4 2 2 0 1 1 


Collisions with Derailment 5 


Wee ee ee 

* VIA train-miles are included in CN and CP totals. 
Train-mile figures exclude yard train-miles. 

1990 and 1991 train-miles are estimated. 
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Table 5 


Main-track train Collisions and Related Casualties by Province 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
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British Columbia 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 


Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 6 


Main-track train Collisions by Primary Contributing Factor 
1982 - 1991 


1983 1984 1985 1986 1987 1988 1989 1990 1991 


Operations-related 
Crew Communication 
Handling of Switches or Derails 
Brake Applications 
Positioning of Car or Movement 
Speed 
Dispatcher 
Other Employee Causes 
Sub-total 


Does = seth 
ps} _ 

© © © & = D oO 
© D © ND = =~ ND = 
© D © ND © ND N = 
NN = ON © = = N 
D =: O©O = RN OC = = 
an © © © ND © = 


Track-related 


Equipment-related 


Vandalism/Non-company Error 


Undetermined 


Total 
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Table 7 


Main-track train Derailments per Billion Freight Gross Ton-miles (BGTM) 
and per Million Train-miles (MTM) by Reporting Railway 
1982 - 1991 


1984 1985 1986 1987 1988 1989 1990 1991 


Canadian National Railways 


Main-track Derailments 173 139 127 108 89 87 64 67 61 61 
Non-railway Responsibility 12 1 8 0 3 1 4 1 2 1 
Derailments Assignable to CN 161 138 119 108 86 86 60 66 59 60 
Freight BGTM * 139.6 157.7 174.7 166.4 1709 1787 1806 168.1 1642 172.4 
Derailments per Freight BGTM 1.15 088 068 065 050 048 033 039 036 0.35 
MTM * 409 429 463 450 448 446 460 441 400 426 
Derailments per MTM 3.94 322 257 240 192 193 1.30 150 1.48 1.41 
Dangerous Goods Related 29 28 19 26 22 17 17 18 24 24 
Passenger Train Related 11 2 3 0 1 2 2 0 0 1 


Canadian Pacific Limited 


Main-track Derailments 85 55 73 59 47 34 32 36 37 35 
Non-railway Responsibility 5 fe) 2 1 (e) 1 2 1 1 2 
Derailments Assignable to CP 80 55 71 58 47 33 30 35 36 33 
Freight BGTM * 112.8 119.6 127.9 120.9 121.3 136.5 1321 1188 121.6 127.7 
Derailments per Freight BGTM 0.71 046 O56 048 039 024 023 029 030 0.26 
MTM * 26.5 26.9 282 275 27.4 288 293 277 273 308 
Derailments per MTM JON 20402 525 21072 TS TOP d-cOM el con Lori 
Dangerous Goods Related 26 13 24 19 12 14 12 16 18 14 


Passenger Train Related 


Other Railways 


Main-track Derailments 12 8 13 9 12 9 5 9 4 4 
Non-railway Responsibility 1 0 1 2 0 0 0 0 0 0 
Derailments Assignable to Other Railways 11 8 12 7 12 9 5 9 4 4 
Freight BGTM * #10 106 125 133 135 128 140 139 13.8 145 
Derailments per Freight BGTM 1.00 0.75 096 053 089 0.70 036 065 029 0.28 
MTM * HO) sy MO Seo AN NS yf PX ale) 
Derailments per MTM 3.67 286 400 233 414 321 1.72 333 1.43 1.38 
Dangerous Goods Related 0 2 2 0 2 5 1 2 2 0 


Passenger Train Related 


All Railways 


Main-track Derailments 270 202 213 176 148 130 101 112 102 100 
Freight BGTM * 263.4 2879 315.1 3006 305.7 327.9 3268 3008 2996 3146 
Derailments per Freight BGTM 1.03 070 068 059 048 040 031 037 034 0.32 
MTM * 704 726 774 754 75.1 763 781 746 700 76.3 
Derailments per MTM 3184.9 52:78) 2750233 0.97) len 29 150124600131 
Dangerous Goods Related . 55 43 45 45 36 36 30 36 44 38 
Passenger Train Related 12 5 if 4 3 3 2 (e) fe) 3 


* VIA train-miles are included in CN and CP totals. 
Train-mile figures exclude yard train-miles. 
1990 and 1991 train-miles and gross ton-miles are estimated. 
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Table 8 


1982 - 1991 


1982 1983 


1984 


1985 


Main-track train Derailments and Related Casualties by Province 


1986 


1987 


1988 


1989 


1990 


1991 


Accidents 


Newfoundland 14 10 
Prince Edward Island 2 0 
Nova Scotia 9 8 


New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 0 0 
Canada 


Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 


OO OO NON ON OF Oo Oro oS 
oC Ol OO 70) 07.0 707 Oo; 


Injuries 


Newfoundland 4 0 
Prince Edward Island 2 0 
Nova Scotia 3 0 
New Brunswick 3 0 
Quebec 3 25 
Ontario 49 9 
Manitoba 1 0 
Saskatchewan 3 3 
Alberta 2 0 
British Columbia 27 2 
Yukon/Northwest Territories 0 0 

Canada 97 39 
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Table 9 


Main-track train Derailments by Primary Contributing Factor 
1982 - 1991 


1982 


1983 1984 1985 1986 1987 1988 1989 1990 1994 


Track 


Snow, Ice, Mud 9 6 6 5 1 2 2 2 2 0 
Slides, Unstable Slopes, Subsidence 16 5 6 6 2 2 1 1 5 5 
Washouts, Floods 4 2 3 3 1 4 3 2 1 
Track Failure - Rail Buckle 8 14 11 6 if 10 6 8 13 3 
Track Failure - Rollover 13 8 3 3 2 0 1 1 1 6 
Track Failure - Gauge Restraint 9 7 ail 2 it 7 4 1 0 1 
Track Failure - Broken Rail or Joint 23 18 21 21 10 7 12 14 8 11 
Track Failure - Type Unidentified 0 1 1 3 0 1 3 3 4 2 
Track Geometry 20 18 21 1174 16 12 10 9 8 11 
Turnout Component Defect 6 8 5 4 4 4 4 5 3 3 

Sub-total 108 87 88 70 50 49 46 #46 47 43 


Equipment 


Loose Wheels 1 1 1 2 1 0 0 1 2 
Broken Wheels ao 10 9 11 12 5 8 4 4 
Broken Axles 4 10 i 2 5 2 2 a 4 2 
Journal Failure - Roller Bearings 14 We 22 19 17 10 9 9 8 1 
Journal Failure - Friction Bearings 14 9 8 7 1 3 1 2 2 à 
Truck Component Defect 5 4 8 4 4 3 4 6 5 
Brake Gear Defective or Dragging 6 4 5 9 3 1 0 0 1 1 
Draft Gear Failure 9 8 5 3 4 4 0 2 0 2 
Other Rolling Stock Defects 5 5 4 3 3 0 2 3 3 5 

Sub-total ie | 60 "65 Nt64) PSN Si) 7225 Peso RE CET 


Operations 


Rule Violations 22 15 11 if 8 6 8 10 4 6 
Other Employee Related 7 6 9 6 4 1 0 0 
Train Control or Marshalling 10 7 6 4 8 7 4 1 1 

Sub-total 5 7 


Miscellaneous 


Loading Defects 6 5 6 7 3 4 2 1 
Vandalism and Non-company Error 18 1 11 3 3 2 6 2 3 3 
Combination - Track /Equipment/Operational 24 11 16 13 20 25 10 12 11 9 
Undetermined 3 1 1 2 2 5 3 0 6 2 


Sub-total 


Total 
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Table 10 


Main-track train Derailments by Number of Cars and/or Engines Derailed 
1990 - 1991 


Number of Cars and/or Engines Derailed 


D 
SJ 
— NO 
ES 


D OO OO D À ARAN OD 
& O0 À ND © À J © © 


Over 15 
Total 


Train Derailments in Yards/Spurs/Sidings by Number of Cars and/or 
Engines Derailed 
1990 - 1991 


Number of Cars and/or Engines Derailed 


Sine 
OOO = ND O0 = Oo NN © ND 


Over 15 
Total 


Transportation Safety Board of Canada 25 


Table 11 


Crossing Accidents per Million Train-miles (MTM) by Reporting Railway 
1982 - 1991 


Canadian National Railways 


Public Crossing Accidents 361 291 320 308 267 225 251 224 189 209 
Private/Farm Crossing Accidents 30 25 24 27 13 22 20 31 15 20 
Total Crossing Accidents 391 316 344 335 280 247 271 255 204 299 
MTM * 409 429 463 450 448 446 460 441 400 42.6 
Crossing Accidents per MTM 96 74 74 74 63 55 59 58 51 5.4 
Dangerous Goods Related 5 5 4 5 1 9 6 6 7 10 
Derailment Related 6 11 = 7 4 5 7 8 4 5 


Passenger Train Related 


Canadian Pacific Limited 


Public Crossing Accidents 245 219 218 229 208 181 192 190 158 154 
Private/Farm Crossing Accidents 8 5 9 10 13 14 12 8 11 11 
Total Crossing Accidents 253 224 227 239 221 195 204 198 169 165 
MTM * 26.5 269 282 275 274 288 293 277 273 308 
Crossing Accidents per MTM 9.5 83 8.0 8.7 8.1 6.8 70 7.1 6.2 5.4 
Dangerous Goods Related 3 3 6 3 5 3 4 1 3 5 
Derailment Related 4 8 7 3 6 if 5 2 5 4 


Passenger Train Related 


Other Railways 


Public Crossing Accidents 44 26 23 31 21 16 27 15 12 9 
Private/Farm Crossing Accidents 3 1 1 1 2 1 (0) 1 1 0 
Total Crossing Accidents 47 27 24 32 23 17 27 16 13 


MTM * 
Crossing Accidents per MTM 
Dangerous Goods Related 0 1 0 0 1 1 1 0 (0) 

Derailment Related 1 1 0] 1 0 0 0 0 0 0 
Passenger Train Related 


All Railways 


Public Crossing Accidents 650 536 561 568 496 422 470 429 359 372 
Private/Farm Crossing Accidents 41 31 34 38 28 37 32 40 27 31 
Total Crossing Accidents 691 567 595 606 524 459 502 469 386 403 
MTM * 70.4 726 774 754 75.1 763 781 746 70.0 763 
Crossing Accidents per MTM 9.3/8.) 6.0/0 sn O.OM CA a OGRE OM ONS 
Number of Motor Vehicles (MMVR) ** 143 146 144 148 153 159 163 167 17.0 172 
Crossing Accidents per MMVR 48.32 38.84 41.32 40.95 3425 28.87 30.80 28.08 22.71 23.43 
Dangerous Goods Related 8 9 10 8 7 13 11 7 10 15 
Derailment Related 11 20 12 11 10 12 12 10 9 9 
Passenger Train Related 74 63 69 86 59 58 57 64 29 36 


“ VIA train-miles are included in CN and CP totals. 


1990 and 1991 train-miles and vehicle registrations are estimated. 
“* MMVR: Millions of Motor Vehicle Registrations - figures exclude snowmobile registrations. (Source: Statistics Canada) 
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Table 12 


1982 - 1991 


Accidents * 

Newfoundland (0) 10 4 2 
Prince Edward Island (0) 5 3 5 
Nova Scotia (377) 14 15 17 
New Brunswick (532) 26 13 16 
Quebec (2,519) 133 95 119 
Ontario (5,504) 228 227 198 
Manitoba (3, 136) 44 30 42 
Saskatchewan (6,479) 74 50 61 
Alberta (3,767) 104 77 89 
British Columbia (1,147) 50 53 46 
Yukon/Northwest Territories (35) 3 0 0 

Canada *(23,496) 691 567 595 


Fatalities 
Newfoundland 0 
Prince Edward Island (o) 
Nova Scotia 0 
New Brunswick 5 

Quebec 19 

Ontario 31 

Manitoba 1 

Saskatchewan 9 

Alberta 11 

British Columbia 1 

Yukon/Northwest Territories 0 

Canada 77 


Bronte DUR DD ee + © = 


Injuries 


Newfoundland 7 1 0 
Prince Edward Island 4 0 10 
Nova Scotia 8 13 10 
New Brunswick 16 5 10 
Quebec 64 53 60 
Ontario titan 95 
Manitoba 18 13 20 
Saskatchewan 37 26 21 
Alberta 71 38 44 
British Columbia 17 26 19 
Yukon/Northwest Territories 4 0 0 


Canada 


* Figures in brackets denote the estimated number of public crossings 


Crossing Accidents and Related Casualties by Province 
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Table 13 


Crossing Accidents and Casualties by Type of Crossing and Protection 
1982 - 1991 


Accidents 


Public Crossings * 
Reflectorized Crossing Signs N/A 262 271 271 229 189 186 186 186 191 
Other Passive Warnings N/A 7 3 9 11 14 "8 3 8 4 
Total Passive Warnings (16,346) 363 269 274 280 240 203 194 189 194 195 
Flashing Lights & Bells (5,889) N/A 230 256 234 206 191 241 194 129 146 
Gates (1,226) N/A 33 27 53 50 28 34 45 34 31 
Other Automated Warnings (36) N/A 4 4 1 0 0 1 1 2 0 
Total Automated Warnings (7,150) 287 267 287 288 256 219 276 240 165 177 
Sub-total (23,496) 650 536 561 568 496 422 470 429 359 372 
Private Crossings 31 27 27 31 25 30 29 30 26 28 
Farm Crossings 10 4 7 7 3 7 3 10 1 3 


Total 


Fatalities 
Public Crossings 


Reflectorized Crossing Signs N/A 33 28 19 18 15 19 21 25 21 
Other Passive Warnings N/A 0 3 0 0 0 i 0 0 1 
Total Passive Warnings 29 33 31 19 18 15 20 21 25 22 
Flashing Lights & Bells N/A 17 30 27 15 24 29 43 17 29 
Gates ; N/A 3 (0) 6 11 2 6 3 4 3 
Other Automated Warnings N/A (o) 0 (e) 0 0 (e) fe) 0 (0) 
Total Automated Warnings 41 20 30 33 26 26 35 46 21 32 
Sub-total TONNES 961 "82 444. PASS 1675) AGEN SA 

Private Crossings 7 6 6 5 3 7 3 10 2 7 
Farm Crossings 0 1 3 1 0 2 fe) 8 (o] 0 
Total 7 60 70 58 47 50 58 85 48 61 


Injuries 
Public Crossings 


Reflectorized Crossing Signs N/A 102 114 134 110 100 90 78 78 109 
Other Passive Warnings N/A 1 1 6 5 4 1 fe) 2 1 

Total Passive Warnings 186 103) 15) 140 8115) 104 91 78 80 110 
Flashing Lights & Bells N/A 134 126 112 88 127 119 149 81 83 


Gates 


Other Automated Warnings 0 
Total Automated Warnings 130 148 138 132 97 134 134 167 89 95 
Sub-total 316 251 253 272 212 238 225 245 169 205 

Private Crossings 21 27 29 45 31 33 35 29 29 38 
Farm Crossings . 20 7 7 18 3 8 5 12 3 3 


Total 357 285 289 335 246 279 265 286 201 246 


* Figures in brackets denote the number of public grade crossings in Canada by warning type. 
(There are approximately 28,500 private and farm crossings in Canada.) 
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Table 14 


Crossing Accidents by Casualty and Non-Casualty 
1982 - 1991 


Fatal Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 


Accidents with Injury 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 


Non-Casualty Accidents 
Public - passive warnings 


Public - automated warnings 
Private 
Farm 

Total 


All Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 
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Table 15 


Crossing Accidents by Primary Attributed Circumstance 
1991 


Total Accidents Accidents Involving Fatalities 
Public Private/Farm Total Public Private/Farm Total 


Preoccupied/lack of attentiveness 61 
Distracted (e.g. children, radio, air conditioner) 
Poor vehicle maintenance (e.g. ice, fog on windshield, tires) 
Unsafe vehicle handling (e.g. speeding, circumventing gate) 
Race to beat the train 
Did not stop (miscellaneous reasons) 
Too close to track/on track 
Fatigue 
Alcohol/drugs 
Medical conditions 
Suicide (suspected or attempted) 
Total Driver/Pedestrian Related 


_ 
_— 


0 
0 
0 
0 
9 
4 
1 
0 
0 
0 


(SA) Tor er Vel Yoh (ap (eM ie} fap OISE 


D 
o 


Signal devices not working as intended 
Medical conditions 
Employee failure 

Total Railway Related 


Road conditions (surface) 
Limited visibility (sun/rain/fog/snow) 
Total Weather Related 


Traffic conditions (e.g. slow traffic, vehicle pushed into train) 
Stalled on track or stuck on track 
Sight-lines osbstructed 

Total Miscellaneous 


Unknown 


Total 
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Table 16 


Crossing Accidents by Speed of Train 
1982 - 1991 


Train Speed (mph) 
0-9 
10-19 


60-69 
Over 69 
Unknown * 


Total 


60 
39 
46 
45 
50 
42 
17 
13 
57 


_ 


CP SSSR 


* [tis possible that many of the unknown cases 
would have occurred while the train was 
travelling at the timetable train speed (i.e. 40-70 mph). 


Transportation Safety Board of Canada 31 


Table 17 


Crossing Accidents by Crossing Type/Impact/Time of Day 
1990 - 1991 


1990 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents 


Public-passive warnings 33 
Public-automated warnings 42 
Private 

Farm 


Total 


1991 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total Number of 


by Rolling Stock struck by User by Rolling Stock struck by User_ Accidents  Crossings 


Public-passive warnings 16 16,346 


4 
1 


Total 203 62 


Private 


90 
Public-automated warnings 90 41 7,150 
21 
2 


Farm 


* Numbers of private and farm crossings are estimated. 
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Table 18 


Crossing Accidents by User Type/Impact/Time of Day 
1990 - 1991 


1990 
Daytime Accidents Night-time Accidents Motor Vehicle 
User struck Rolling Stock User struck Rolling Stock Total Registrations 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents (000) 


Auto/Van 79 44 55 30 208 12,622 
Truck 82 32 19 19 152 3,867 
Bus 0 1 (0) (0) 1 64 
Motorcycle/Bicycle 3 0 1 0 4 359 * 
Snowmobile 0 1 1 3 636 
Other Vehicles 10 1 1 1 13 69 
Pedestrian 1 0 4 0 5 N/A 
Total 176 78 81 51 386 


1991 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents 


Auto/Van 105 47 37 28 217 
Truck 70 42 18 16 146 
Bus 2 0 0 0 2 
Motorcycle/Bicycle 1 0 1 4 
Snowmobile 5 0 (0) 1 6 
Other Vehicles 11 2 1 (0) 14 
Pedestrian 8 0 6 0 14 
Total 92 62 46 


* Excludes bicycles. 
Source for Motor Vehicle Registrations: Statistics Canada (1991 data N/A) 
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Table 19 


Train Collisions in Yards/Spurs/Sidings per Million Yard Train-miles (MYTM) 
by Reporting Railway 
1982 - 1991 


Canadian National Railways 


Collisions in Yards/Spurs/Sidings 42 43 65 35 44 52 45 48 42 48 
Non-railway Responsibility fe) 2 1 (0) 2 5 2 3 0 2 
Collisions Assignable to CN 42 41 64 35 42 47 43 45 42 46 
MYTM * 135 13.5 142 124 131 125 118 112 122 122 
Collisions per MYTM 3.11 304 451 282 321 376 364 402 344 377 
Dangerous Goods Related 32 33 50 26 33 49 40 42 38 45 
Passenger Train Related 1 fe) 2 1 1 0 (e] 1 1 0 
1 Collisions with Derailment 25 16 20 13 


Canadian Pacific Limited 


Collisions in Yards/Spurs/Sidings 30 17 20 23 16 17 24 24 23 36 
Non-railway Responsibility 0 (o] 0 (0) 0 0 1 0 0 1 
Collisions Assignable to CP 30 17 20 23 16 17 23 24 23 35 
MYTM * 97 94 94 88 86 90 88 80 81 8.2 
Collisions per MYTM 3.09 181 213 261 186 189 261 3.00 284 427 
Dangerous Goods Related 24 9 12 14 13 13 21 18 19 34 
Passenger Train Related (0) (0) ce) 1 0 0 0 0 (0) 0 
Collisions with Derailment 8 


Other Railways 


Collisions in Yards/Spurs/Sidings 2 2 0 0 1 1 7 0 0 
Non-railway Responsibility 0 0 0 0 0 0 1 0 0 
Collisions Assignable to Other Railways 2 2 0 0 1 1 6 0 0 0 
MYTM * 09 08 L'OMO SO 7 NO EN O7 O7 0:85) 10:8 
Collisions per MYTM 2.22 250 0.00 0.00 143 167 857 0.00 0.00 0.00 
Dangerous Goods Related 1 1 0 0 1 0 5 0 0 0 
Passenger Train Related (0) (e) fe) 0) 0 1 0 0 0 (e) 


Collisions with Derailment 


All Railways 


Collisions in Yards/Spurs/Sidings 74 62 85 58 61 70 76 72 65 84 
MYTM * C4 23:24 On e220 22:3) 22 eel Samo Omen mee Ike 
Collisions per MYTM 3107, 12.627 13/46" (261) 925749 03:17, 93:57, 3:62 085 6.96 
Dangerous Goods Related 57 43 62 40 47 62 66 60 57 79 
Passenger Train Related 1 (0) 2 2 1 1 (0) 1 1 0 


Collisions with Derailment 


Non-Railway Industry 
(All are dangerous goods related) 


* 1990 and 1991 yard train-miles are estimated. 
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Table 20 


Train Collisions in Yards/Spurs/Sidings and Related Casualties by Province 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 


0 0 
0 0 
0) 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 1 
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Injuries 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 21 


Train Collisions in Yards/Spurs/Sidings by Primary Contributing Factor 
1982 - 1991 


1988 


Operations-related 
Crew Communication 
Handling of Switches or Derails 
Brake Applications 
Positioning of Car or Movement 
Speed 
Dispatcher 
Other Employee Cause 
Sub-total 


Track-related 


Equipment-related 


Vandalism/Non-company Error 


Undetermined 


Total 


36 
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Table 22 


Train Derailments in Yards/Spurs/Sidings per Million Yard Train-miles (MYTM) 
by Reporting Railway 
1982 - 1991 


Canadian National Railways 
Derailments in Yards/Spurs/Sidings 
Non-railway Responsibility 
Derailments Assignable to CN 
MYTM * 

Derailments per MYTM 
Dangerous Goods Related 
Passenger Train Related 


Canadian Pacific Limited 
Derailments in Yards/Spurs/Sidings 
Non-railway Responsibility 
Derailments Assignable to CP 
MYTM * 

Derailments per MYTM 
Dangerous Goods Related 


Passenger Train Related 


Other Railways 
Derailments in Yards/Spurs/Sidings 
Non-railway Responsibility 
Derailments Assignable to Other Railways 
MYTM * 
Derailments per MYTM 
Dangerous Goods Related 
Passenger Train Related 


All Railways 
Derailments in Yards/Spurs/Sidings 
MYTM * 
Derailments per MYTM 
Dangerous Goods Related 
Passenger Train Related 


Non-Railway Industry 
(All are dangerous goods related) 


*1990 and 1991 yard train-miles are estimated. 
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Table 23 


Train Derailments in Yards/Spurs/Sidings and Related Casualties by Province 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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0 ie) 
0 0 
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0 0 
0 0 
0 0 
(0) 0 
0 0 
0 0 
0 0 
0 0 


Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Table 24 


Train Derailments in Yards/Spurs/Sidings by Primary Contributing Factor 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Track 
Snow, Ice, Mud 
Slides, Unstable Slopes, Subsidence 
Washouts, Floods 
Track Failure - Rail Buckle 


_ 
[a] 


Track Failure - Rollover 

Track Failure - Gauge Restraint 
Track Failure - Broken Rail or Joint 
Track Failure - Type Unidentified 
Track Geometry 

Turnout Component Defect 


Sub-total 
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Equipment 
Loose Wheels 
Broken Wheels 
Broken Axles 
Journal Failure - Roller Bearings 
Journal Failure - Friction Bearings 
Truck Component Defect 
Brake Gear Defective or Dragging 
Draft Gear Failure 
Other Rolling Stock Defects 

Sub-total 


0 
0 
0 
1 
0 
1 
0 
1 
1 
4 
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Operations 
Rule Violations 
Other Employee Related 


Train Control or Marshalling 
Sub-total 


Bona 
Sa w B 
Baw & 
Sani 
Roo po = 
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Brno 8 


Miscellaneous 
Loading Defects 
Vandalism and Non-company Error 
Combination - Track /Equipment/Operational 
Undetermined 
Sub-total 


Total 
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Table 25 


Collisions and Derailments Involving TMC and MWE * and Related Casualties 
1982 - 1991 


1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 


TMC/TMC, TMC/MWE and 

MWE/MWE Collisions 14 16 9 7 5 9 6 6 10 9 

TMC/Train and MWE/Train Collisions 29 20 19 20 15 13 4 8 5 5 

TMC Derailments 14 15 12 11 5 5 2 2 5 5 

MWE Derailments 4 2 5 1 1 1 1 3 1 
Total 61 53 45 39 27 28 13 17 23 20 


Fatalities 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


& © ON N 
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Injuries 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 14 30 27 28 4 16 i 10 18 9 
TMC/Train and MWE/Train Collisions 16 18 10 Vf 12 5 4 6 1 13 
TMC Derailments 27 rode BT) 7 9 6 3 2 7 5 
MWE Derailments 4 2 3 1 1 1 2 2 1 
Total 61 74 57 53 2 2 1 #2 #30 28 


* TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
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Table 26 


Collisions and Derailments Involving TMC and MWE * and 
Related Casualties by Province 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 

Canada 

* TMC: Track Motor Car 

MWE: Maintenance-of-way Equipment 
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Table 27 


Accidents Involving Persons Struck by Rolling Stock and Casualties 
1982 - 1991 


1985 1986 1987 1988 1989 1990 1991 


Accidents 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock 


Total 


Fatalities 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock 


Total 


Injuries 
Employees Struck by Rolling Stock * 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock ** 


Total 
* Includes contractors 
** 1 injury each in 1989 and 1990, and 11 in 1991 are employees injured 
as a result of trespasser accidents. 
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Table 28 


Trespasser Accidents and Related Casualties by Province 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
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Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Table 29 


Trespasser Accidents by Primary Attributed Circumstance 
1982 - 1991 


1982 1983 


Playing/lying/sitting/walking on or crossing track N/A 
Playing/lying/sitting/walking too close to track N/A 
On bridge N/A 
Crossing under/over/through train N/A 
Entraining/detraining N/A 
On train N/A 
Alcohol/drugs N/A 
Medical Conditions N/A 
Suicide (suspected or attempted) N/A 
Vehicle involved (ATV, snowmobile, etc.) N/A 
Headset, radio, etc. 
Other 
Undetermined 

Total 


8 
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Table 30 


Trespasser Accidents by Age of Person 
1982 - 1991 


Age 
0-12 
13-19 
20-29 
30-39 
40-49 
50-59 
60-69 
Over 69 
Unknown 

Total 
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Table 31 


Incidents and Related Casualties 
1982 - 1991 


1982 1983 1984 1985 1987 1988 


Incidents 
Fires 
Dangerous Goods 
Other Incidents 
Total 


Fatalities 
Fires 
Dangerous Goods 
Other Incidents 
Total 


Injuries 
Fires 
Dangerous Goods 
Other Incidents 
Total 


Incident Casualties by Category of Person 


Fatalities 
Employees 
Passengers 


Other Persons 
Total 


Injuries 
Employees 
Passengers 
Other Persons 


Total 
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a 
APPENDIX 


Definitions 


Railway Occurrence 


For statistical purposes, a generic expression that includes rail accidents and incidents which in 1991 were 
reported pursuant to the requirements of section 228 of the Railway Act, General Order 0-1 and related orders 
and regulations of the National Transportation Agency of Canada. 


Railway Accident 


An occurrence associated with the operation of a train, engine, car, track motor car (TMC) or other 
maintenance-of-way equipment (MWE) that involved property damage in excess of $7,350 for main- track 
operations, and casualties or dangerous goods in respect of both main-track and other track operations, 
where other includes yards, spurs, sidings and industry trackage), in which: 


a) unit(s) of rolling stock derail (derailment); 
b) unit(s) of railway rolling stock collide with other unit(s) of railway rolling stock (collision); 


c) unit(s) of railway rolling stock collide with vehicular or other traffic at level crossings at grade (crossing 
accident); 


(All public/highway crossing accidents were reported, whereas accidents at farm and private crossings 
were reported only if they involved a casualty/dangerous goods/ derailment resulting in property damage 
in excess of $7,350 for main-track operations.) 


d) atrespasser, or any other person such as a railway employee or passenger, is injured or killed as a result 
of being struck by railway rolling stock (also included are abandoned vehicles that are struck by rolling 
stock). 


(Prior to November 1, 1987, the reporting threshold was $750. This minimal damage amount had been eroded 
over the years by inflation. In order to reduce the reporting burden on the railways and bring the figure more 
in line with that used in the United States, the threshold was raised to $7,000 on November 1, 1987. On 
January 1, 1988, the property damage threshold was increased to $7,350). 


Railway Incident 
An occurrence, other than an accident, associated with the operation of a train which affects, or could affect, 
the safety of railway operation. Examples of these include the following: 


~ cases of dangerous commodity leakages (not always related to train movements), thefts and explosions 
of dangerous goods, and any other miscellaneous cases involving dangerous goods; 


- fires to rolling stock; 

- disruptions of service, washouts, obstructions to track, not resulting in a train accident; 

- damage to bridges, culverts, or other structures not caused by train accidents, but including fire damage; 
- near collisions; 

- instances when there is an unintentional change in the signal indication; 


- instances involving defective rolling stock, and any related ensuing injuries to railway passengers or 
employees; 


- runaway rolling stock without accident. 


(Dangerous goods leakage incidents are specifically those that arise in the course of transportation of 
dangerous goods, other than those caused by train accidents.) 
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Severity of Injury 


There is no minimum level of severity at which an injury must be reported: injuries can range from a loss of 
limb to a cut/bruise. 


Responsibility for Reporting an Occurrence 


Railway occurrences are to be reported only if they take place on track owned/serviced by railways under 
federal jurisdiction, and responsibility for reporting normally lies with the railway that owns/services the 
trackage. It is important to note that the Summary presents accidents/incidents (and their associated 
casualties) as they were reported to the TSB; and when statistics are presented by railways in this report, the 
totals refer to the reporting railway. For accurate inter-railway comparisons, therefore, occurrences resulting 
from external factors (vandalism, non-company error, etc.) should be excluded from the respective totals. 


Statistical/Classification Changes to the Data (in 1990) 


1. "Collisions and Derailments Involving Non-railway Industry" is a statistical category that was introduced in 
1990. Occurrences that take place on private non-railway trackage and are the responsibility of the private 
industrial company are not reportable to the TSB unless they involve dangerous goods. These occurren- 
ces are normally reported by the railway company that services the trackage. In earlier years, such 
accidents were comparatively few and, in most cases, were statistically categorized as Incidents - since 
they were not assignable to a railway under federal jurisdiction. Private companies have been increasing 
their rail-related operations and this is reflected in the recent increases in accidents at such locations. 
Incident totals were adjusted accordingly. 


2. Priorto 1990, persons struck by rolling stock were classified as Train Service Accidents. The latter category 
also included employees injured while entraining/detraining rolling stock. Although such employee injuries 
are initially reported to the TSB, they are forwarded to Transport Canada’s Occupational Safety Health 
(OSH) Section for further action. They are, therefore, not presented in this report, and all persons struck 
by rolling stock are statistically included under the Accident category. 


3. Dangerous Goods Incidents were also reclassified in 1990, and previous years totals were recalculated to 
_ conform to the present classification. Firstly, as explained above, the incident figures no longer include 
the collisions and derailments involving non-railway industry. Secondly, incidents involving multiple 
leakers on a single train were reported and classified as a single incident in previous years. In 1990, the 
classification was changed in that each leaker was considered to be a single incident. Incident totals were 
recalculated back to 1984 in order to make them compatible with the 1990 reclassification. 


4. Prior to 1990, Other Incidents also included fires on right-of-way and miscellaneous employee injuries 
(e.g. employees injured while working on the railway right-of-way). Both types of incidents are forwarded 
to Transport Canada for action (the latter being an OSH responsibility) and are not presented in this report. 


Also excluded from the incident totals are the miscellaneous passenger injuries not related to train accidents. 
These are instances such as passengers slipping or losing their balance while the train is in motion, spilling 
beverages, handling baggage, children playing in cars, and using on-board facilities. They also include cases 
of passengers tripping on station platforms, or injuring themselves when entraining/detraining stationary 
trains. Unless defective rolling stock is involved, these are not investigated. The figures fluctuate from year 
to year and have been declining in recent years along with the decline in rail passenger services (there were 
225 such cases reported in 1991). 
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PART 2 : COMMODITY PIPELINE 
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Se 
STATISTICAL OVERVIEW 


Prior to March 29, 1990 when the Board was established, oil and gas pipeline occurrences were reported to 
the National Energy Board (NEB). The definition of commodity pipeline under the CTAISB Act includes oil 
and gas pipelines, and the TSB now has investigative jurisdiction over such pipelines. Although the pre-1990 


occurrences were actually reported to the NEB, they are presented in this report to offer a historical statistical 
perspective. 


In 1991, there were 47 reportable commodity pipeline accidents, which is identical to the 47 cases reported 
in 1990. Over the previous five years - 1986-1990, there was an annual average of 41 such accidents. 


Commodity Pipeline Occurrence Statistics 1986-1991 


Occurrences Fatalities Injuries 
Average 1990 1991 Average 1990 1991 Average 1990 1991 
1900-1000 RES 1900-1090 re 29621950 ON ue. 
Accidents 41 47 47 1 0 1 Ve 11 2 


Accident totals averaged 37 per year over most of the decade. They increased to 48 in 1989, and the NEB 
attributed the rise to an expanded definition of reportable occurrences in their i ions. 
The statistical presentations do not include ‘third-party incidents" which are reported under separate 
regulations of the NEB. There were approximately 100 such incidents in 1991. 


Figure 1 


Transportation System/Activity - 1991 
(Commodity Pipelines Under Federal Jurisdiction) 


System: 


Number of oll pipeline companies = 24 

Mainline and gathering lines for oll = 12,496 km 
(8,000 miles) 

Number of gas pipeline companies = 30 

Mainline transmission and distribution lines for 

gas = 19,122 km (12,000 miles) 

Commodity pipelines other than oil and gas = 4 km 
(2.5 miles) 


Activity: 


- Crude oll produced In Canada and delivered by 
pipeline per year = 126 million cuble metres 
(790 million barrels) 

Natural gas produced In Canada and delivered per 
year = 100 billion cubic metres (3,500 billion 
cuble feet) 


Source: National Energy Board 
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Activity in the commodity pipeline mode can be approximated by the volume (cubic metres) of commodity 
transported. However, since the commodities vary from gaseous to liquid matter, an energy consumption 
equivalent of the various commodity volumes (such as the number of joules) can be used as a proxy: please 
see Appendix for details. 


The most prevalent types of commodity pipeline accidents are: uncontained spillage, which usually involves 
the discharge of liquid oil products, and uncontrolled escape of natural gas and high vapour-pressure 
products, which generally includes the release of gaseous hydrocarbons transported in liquid state under 
pressure. These two types of occurrences have accounted for 57 per cent of total accidents over the past 
five years. 


Figure 2 


Commodity Pipeline Accidents 
1982 - 1991 


: Number of Accidents 


1982 19B3 1984 1985 1986 1987 1988 1989 1990 1991 
Year 


The contributing factors to commodity pipeline occurrences vary from material failures and defective welds 
to construction accidents and operational errors. Over the past five years, material failure has been the 
primary contributing factor in almost one-third of commodity pipeline accidents. Whereas corrosion and its 
interaction with other invisible environmental factors are ever-present concerns with an aging pipeline system, 
the human factor plays a very significant role in most pipeline occurrences. 


The largest portion of occurrences take place in Ontario. Over the past five years, that province has accounted 
for 30 per cent of all accidents, followed by Saskatchewan and Alberta at 20 per cent and 16 per cent 
respectively. 


In 1991, there was 1 commodity pipeline related fatality and 2 injuries. Over the past five years, there has 
been a total of 5 commodity pipeline related fatalities and 31 injuries. 
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STATISTICAL TABLES 


Table 1 


Commodity Pipeline Accidents and Casualties * 
1982 - 1991 


1989 1990 1991 


Accidents 
Total 


Casualties 
Fatalities 
Injuries 


RENE 


Activity Numbers 
Crude Oil Supply : : 124.6 126.0 126.0 
(10° cubic metres) 
Natural Gas Deliveries j : s ‘ : À g 96.4 969 96.9 
(10° cubic metres) 
Crude Oil and Natural Gas ; ; : : À F ; 8.3 84 8.4 
Energy Equivalent 
(Exajoules) ** 
Total Occurrences 
per Exajoules 


* 1982-1989 data obtained from National Energy Board database. 
** 1 exajoule is approximately 26.2 x 10° cubic metres of crude oil or 


26.9 x 10° cubic meters of natural gas. 
1 exajoule = 1018 joules. 


*** Crude Oil Supply and Natural Gas Deliveries assumed to be the same in 1991 as in 
1990 for the purpose of the occurrence rate. 
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Table 2 


Commodity Pipeline Accidents by Type * 
1982 - 1991 


1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 
Removal from Service of Piping 


Bu 


Uncontained Spillage 


=k 
© 


Uncontrolled Escape of Gas/hvp Products “* 
Discharge of Toxic Substance 
Emergency Situation 
Fatality/Injury 
Interruption of Operation 
Ignition of Gas/hvp Products ** 
Explosion 
Other *** 
N/A 
Total 


_ 
OO = OO = = = = © © 


© Où BR OO © Ot ON 


8. mo0onoeocuwRo 
© © © © = = © © 


Ron = D = © © w 
8 à 
© © © © © ND Oo O©O © &w © © 
RBan-unoooon 
PS} = ES 
B = of NO © © mm mm © 


a 
Les 
B 
N“ 
ey 
N 


1982 - 1989 data obtained from National Energy Board database. 

hvp: high vapour-pressure 

Other accidents: includes workplace and construction accidents, operator error, earth 
movements, and other miscellaneous/undetermined causes. 


Table 3 


Commodity Pipeline Accidents by Primary Contributing Factor * 
1982 - 1991 


1984 1985 1986 1987 1988 
Accidents 
Corrosion 
Defective Welds 
Material Failures 
Third-party Damage 
Other 
Total 


1982 - 1989 data obtained from National Energy Board database. 
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Table 4 


Commodity Pipeline Accidents by Province * 
1982 - 1991 


1984 1985 1986 1987 1988 1989 


Accidents 
Maritimes 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon 
Northwest Territories 

Canada ** 


© ON © © 1 Ono 


i) 
fos) 


Fatalities 
Maritimes 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon 
Northwest Territories 

Canada 


ON OO Oo So) oo =o 
AO oy (oy ie) os (2) Ko) (ey f=) 
ON OL OMO OO 01-010 
COTO © ND On Or OC! oO 
Sooo oc aaa oOo 
oo OO oc Oo 0 610.0 
ON OMNO ey OS(s) Yor (ey (Ss) 
(OT Kel Toy Kol ON fey EN OO 
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Injuries 

Maritimes 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon 

Northwest Territories 
Canada 
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* 1982-1989 data obtained from National Energy Board database. 
** The 1990 accident total includes 1 USA accident. 
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APPENDIX 


Definitions 


Commodity Pipeline Accident 


For the purposes of this report, commodity pipeline accidents comprise those occurrences which involve 
personal injury or fatality; pipeline malfunctions such as spills, leaks, breaks, fires, or explosions; and any 
other events that result in loss of service of a pipeline. Such occurrences are generally the result of corrosion, 
defective welds, material failures, third-party damage and other miscellaneous factors, such as operator error 
or earth movement, as reported to the TSB, and in previous years to the NEB. 


Commodity Pipeline Incident 


These comprise third-party damage occurrences not requiring repair. 


Fatalities/Injuries 


They include employees or any other persons adjacent to a commodity pipeline occurrence who sustain 
fatalities/injuries. 


Level of Activity 


The volume of crude oil supplied and natural gas delivered are reasonable indicators of the level of activity in 
the commodity pipeline mode. Since these volumes cannot be directly added, their energy equivalents are 
separately calculated and then combined using the following conversion factors based on NEB source data: 


Oil-1 exajoule is approximately 26.2 x 10° cubic metres of crude oil 
Gas-1 exajoule is approximately 26.9 x 10° cubic metres of natural gas 


1 exajoule = 10'8 joules 

1 exajoule = one thousand petajoules 

1 petajoule = one million gigajoules 

(Thirty litres of gasoline contains approximately one gigajoule of energy). 
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FOREWORD 


Frequent users of railway occurrence statistics will notice differences in presentation in this document from 
previous Annual Statistical Summaries. Three major changes during 1992-1993 have had an impact on 
statistical comparisons with data from 1992 onwards, these are described below. 


Changes in Reporting Criteria 


The definition of occurrences to be reported was changed in accordance with the Transportation Safety Board 
(TSB) Regulations, commencing 1 August 1992. Until December 1993, TSB statistical reports presented rail 
accident and incident data based on the old definitions. From January 1994 onwards, statistical reports will 
reflect occurrences in accordance with the current reporting requirements. Historical data have been revised 
and adapted to these definitions, and a 10-year time series is presented in the TSB’s 1993 year-end 
Occurrence Statistics Press Release, the TSB Annual Report, and the forthcoming 1993 Railway Occurrence 
Statistical Summary. However, this transitional report for 1992 is an exception; it presents data according to 
the old definitions. For statistical comparison purposes, the tables in this report will be reissued as an annex 
in the 1993 Summary. 


Changes in Assignment to Railway 


In the past, data were presented by railway company, and for accidents such as derailments and collisions, 
the railway assignment was based on who was responsible for the attributed primary contributing factor. As 
it is not the function of the TSB to assign fault or determine civil or criminal liability, this is being discontinued. 
Furthermore, many derailments and collisions occur in industrial yards and the track, train and operating 
personnel may all belong to different companies, some of which are not even railways; presenting such data 
based purely on one of these criteria would be misleading. Crossing and trespasser accidents primarily take 
place on railway-owned trackage and will therefore continue to be presented by railway based on the owner 
of the crossing or subdivision trackage. 


Changes in Database Processing 


In 1992, the TSB implemented a new database system. Inthe old system, a single primary contributing factor 
was assigned to a train derailment or collision; therefore, presenting such data annually was relatively 
Straightforward. In the new system, an occurrence is viewed as a series of events and can have several 
contributing factors. Consequently, creating a continuous time series based on one factor is now very difficult, 
if not impossible. Tables by primary contributing factor are therefore not presented in this document. 
Statistics pertaining to factors will be presented in future Summaries, albeit in a different format. 


Future Occurrence Summaries 


The above changes were gradually implemented over the 1992-1993 period. The purpose of this document 
is to provide a similar transitional approach for users of rail data. Although some tables have been 
discontinued in this report, adapting historical data to conform to the current definitions will only be done in 
the 1993 Summary. The appendices to this document present a comparison table to Table 1 that summarizes 
accidents based on the current definitions as they will be presented in the future. 
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Transportation Safety Board of Canada 1 


INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the Canadian Transportation Accident Investigation and Safety Board (CTAISB) 
Act, and the Act was proclaimed on 29 March 1990. The sole objective of the Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s mandate 
to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved in a number 
of ways, chiefly by conducting independent investigations and Studies, identifying transportation safety 
deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in validating 
safety deficiencies. Also, data analysis is used to identify trends and anomalies which, in turn, can signify a 
safety deficiency and lead to recommendations for corrective action that could not otherwise be made. In 
order to accomplish the above and respond quickly to internal and external requests for statistics, the TSB 
maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This is an interim document that replaces one of a series of four TSB annual statistical summaries on 
occurrences -- Marine, Commodity Pipeline, Railway and Air. It presents a summation of facts and figures 
pertaining to the 1992 occurrences that were reported by railway companies under Canadian federal 
jurisdiction. 


Historical data presented in this report include the occurrences as reported to the National Transportation 
Agency of Canada and its predecessor, the Canadian Transport Commission in prior years. The report is 
separated into three sections: a brief textual statistical overview, a presentation of analytical tables on 
occurrences for 1983-1992, and appendices containing explanations and terminology. 


The TSB continually monitors the contents of its occurrence databases in order to ensure data quality. 
Users of these statistics are advised that, in a live database environment, occurrence data are constantly 
being amended, cancelled, or added, and consequently the statistics can change over time. The statistics 
presented in this document reflect the information in the TSB database as of 20 February 1994. 


_ Railway Accidents and Incidents 


Railway occurrences include accidents such as collisions, derailments, accidents at highway/railway crossings, 
and cases of persons being struck by railway rolling stock. As a rule, derailments cause the most property 
damage and pose the greatest potential hazard to the public, particularly when dangerous goods or 
Passenger trains are involved. Crossing accidents, however, result in the most fatalities. Incidents are 
mostly composed of dangerous goods car leakages (but include other dangerous goods occurrences such 
as explosions), and also include other railway incidents such as near collisions, inappropriate signal 
indications and runaway rolling stock. 
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Reader Comments 


We hope that this report assists in providing a better understanding of Canadian railway safety statistics, and 
that it results in a productive application of the data to safety planning and analysis. As we are constantly 
attempting to improve our product, readers are encouraged to forward their comments in writing to 
the TSB’s Safety Analysis and Communications Directorate. 
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STATISTICAL HIGHLIGHTS 


Total Accidents 


> Rail accidents in Canada numbered 939 in 1992, a 3 per cent decline from the 1991 total of 967. The real 
decline is 7 per cent after adjusting the total for reporting changes that came into effect in July 1992. 


>» The number of train-miles performed increased by approximately 0.3 per cent in 1992, indicating a real 
decrease of about 7.5 per cent in the accident rate (accidents per million train-miles) from the comparative 
figure for the previous year. 

> Approximately one-third of all accidents involve cars carrying (or having last contained) a dangerous good. 
Such accidents numbered 312 in 1992, a decrease of 12 per cent from the 1991 figure of 353. The vast 
majority of these do not result in product release. 

» Passenger trains were involved in 8 per cent of all accidents in 1992, as compared to 6 per cent in 1991. 


Total Incidents 


> Railway incidents numbered 717 in 1992, a 15 per cent decline from the 1991 total of 845. 


» Approximately 80 per cent of all incidents are dangerous goods leakages not related to train accidents; 
however, the volumes of goods leaked are usually not large. 


Total Casualties 


> Rail-related fatalities numbered 137 in 1992, a 10 per cent increase over the 1991 figure of 125. 
Approximately half the deaths in any one year involve motor vehicle occupants in railway crossings. The 
other major category of railway-related deaths involve trespassers. 


> Rail-related injuries numbered 380 in 1992, an 18 per cent decline from the 1991 figure of 463. This is 
attributed in part to the current regulations which require the reporting of serious injuries only. 
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The following are the statistical highlights for each occurrence category: 


ile 


Main-Track Train Collisions and Derailments 
Main-track collisions numbered 10 in 1992, up slightly from 9 in 1991. 


Main-track derailments numbered 124 in 1992, a 16 per cent increase over the 1991 total of 107. The real 
rise is 10 per cent after adjusting the 1992 total for reporting changes. Nevertheless, concern over this 
increase, and some major derailments in the winter of 1992-1993 resulted in a TSB special study on main- 
track derailments. 


Main track collisions and derailments respectively accounted for 1 per cent and 13 per cent of total 
accidents in 1992. Whereas collisions can be primarily attributed to human factors, track and equipment 
defects generally play a much larger role in derailments. 


Casualties involving such accidents are comparatively lower than for other occurrence types. However, 
there were two fatalities in 1992 as a result of a derailment caused by a beaver dam failure. There were 
no fatalities in 1991. 


There were also 25 collision/derailment related injuries in 1992 compared to 78 in 1991 (67 of the 1991 
injuries were the result of a single collision involving passenger equipment). 


. Crossing Accidents 


Crossing accidents numbered 387 in 1992, a 5 per cent decrease from the 1991 figure of 406. The real 
decline is 10 per cent after adjusting for reporting changes. 


Crossing accidents annually account for the largest portion of rail accidents (41 per cent in 1992), and most 
occur at public (highway) crossings. 


Accidents at public crossings protected with passive warning devices (reflectorized crossbuck signs) 
declined from 194 to 151, while accidents at locations with automated warnings (gates, flashing lights and 
bells) increased from 181 to 187. Crossings with passive warnings outnumber those with automated 
devices by two to one. However, automated warning devices are usually located at crossings where the 
train and vehicle traffic is relatively high. 


About one-fourth of all public crossings in Canada have flashing lights and bells; an additional 5 per cent 
have gates. Over the past two years, just over half of all public crossing accidents have occurred at 
crossings with automated warnings. 


Accidents at private and farm crossings increased from 31 to 49. However, this was primarily as a result 
of changes in reporting requirements. 


Approximately three-fourths of all crossing accidents occur during the daytime, and approximately one-third 
of all accidents occur in the winter months. 


A little less than half of all crossing accidents result in either a fatality or an injury. Approximately 13 per 
cent are fatal accidents. There were 74 crossing fatalities in 1992, up from 63 in 1991. Motor vehicle 
occupants account for the majority of railway-related casualties. 
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. Train Collisions and Derailments in Yards/Spurs/Sidings 


Non-main-track collisions and derailments numbered 250 in 1992, a 3 per cent decline from the 1991 total 
of 259. The real decline is 10 per cent after adjusting for reporting changes. 


The majority of these are not major occurrences and take place in the course of switching and humping 
operations in yards, spurs, and sidings where speeds are usually low. Most of the collisions are minor 
sideswipes (80 per cent), and the derailments involve the derailment of only one to three cars (85 per 
cent). 


These types of accidents were reported only if they involved casualty or dangerous goods cars and 
accounted for 27 per cent of all rail accidents in 1992. Such cars may be fully loaded or contain residue 
of dangerous goods, but the vast majority do not result in any loss of product. 


Non-main-track collisions are primarily the result of human factors; human and track-related factors both 
play a major role in such derailments. 


. Collisions and Derailments Involving Non-railway Industry 


These occurrences are all dangerous goods related, and occur on non-railway property. As explained in 
the Foreword, in previous years, it was a practice to assign a derailment/collision to a responsible party 
based on the primary contributing factor. Consequently, it was possible to separate out occurrences 
related to the operations of the private (non-railway) industrial company, and these averaged 47 annually 
between 1990-1991. This breakdown will be discontinued in the future but has been separated out for 
1992 to the extent possible for comparison purposes. 


. Collisions and Derailments Involving Track Motor Cars and Maintenance-of-way Equipment 


Track motor cars and maintenance-of-way equipment have been involved in an annual average of 13 
collisions and 7 derailments over the past two years. 


. Trespassers and Others Struck by Rolling Stock 


Persons struck by rolling stock on railway rights-of-way other than at grade crossings numbered 116 in 
1992, a 5 per cent increase over the 1991 figure of 111. Such accidents accounted for 12 per cent of all 
accidents in 1992. 


Trespassers in particular numbered 102 in 1992, as compared to 97 in 1991. Most of the other persons 
struck are railway employees. 


Approximately one-fifth of trespassers are suspected to be committing suicide. Alcohol and drug 
involvement also plays a large role in trespasser occurrences. 


Trespasser occurrences normally account for the second highest portion of railway-related fatalities. There 
was an annual average of 57 related fatalities and 57 injuries during 1991-1992. 


. Railway Incidents 


Dangerous goods incidents numbered 573 in 1992, a decline of 13 per cent from the 1991 total of 655. 
Other incidents cover a wide variety of situations that pose a threat to railway safety, and these have 
fluctuated in recent years mostly as a result of varying reporting practices up to the implementation of the 
current regulations. 
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Figure 1 


Transportation System/Activity - 1992 
(Railways Under Federal Jurisdiction) 


System: 
- Number of railways = 30 
Miles of main and secondary track = 51,000 miles (82,000 km) 
Number of public crossings = 23, 496 
Number of private and farm crossings = 28,500 
Number of locomotives = 3,500 
Number of rail cars (freight + passenger) = 125,000 


Activity: 

- Train-miles = 77 million (123 million train-km) 
Gross ton miles of freight = 307 billion (448 billion gross tonne-km) 
Passenger-miles = 822 million (1.3 billion passenger-km) 


Source: Annual Statements of Operating Statistics submitted to the National Transportation Agency of 
Canada by railways under federal jurisdiction; and Transport Canada. 
The above statistics are the most recent available figures. 
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Accidents and Train-Miles 
1983 - 1992 
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Figure 3 


Figure 4 
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Accidents by Type 
1992 


Total Number of Accidents = 939 
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‘ATISTICAL TABLES 


Table 1 
Railway Occurrences and Casualties 
1983 - 1992 
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
Accidents 
Main-track train Collisions 29 U7 14 14 12 10 9 6 9 10 
Main-track train Derailments 202 213 176 148 130 101 113 102 107 124 
Crossing Accidents 567 595 606 524 459 502 469 386 406 387 
Train Coll./Derail. in Yards/Spurs/Sidings 112 140 158 172 195 203 175 228 259 250 
Coll./Derail. Involving Non-railway Industry* 9 5 2 12 17 19 16 43 50 38 
Collisions/Derailments Involving TMC/MWE ** 58 45 39 27 28 13 17 23 25 14 
Employees Struck by Rolling Stock 35 38 25 21 23 19 9 11 14 11 
Passengers Struck by Rolling Stock (0) (0) 2 (0) (o) (0) (0) 1 0 3 
Trespassers Struck by Rolling Stock 112 100 105 86 92 110 88 86 97102 
Total 1,113 1,153 1,127 1,004 956 977 896 886 967 939 
ncidents 
Fires 33 24 26 22 21 24 17 14 19 15 
Dangerous Goods 288 609 409 457 473 473 407 427 655 573 
Other 153 131 134 138 106 60 47 91 17100129 
Total 474 764 569 617 600 557 471 532 845 717 
Million Train-miles *** 726° 714 754 751 768 781) 746 700 763 0765 
\ccidents/Million Train-miles 153; ia 0 RAS VISA (12598 125) 120" 427 ene 7 I 2 


\ccidents Involving Dangerous Goods 


Main-track train Collisions 12 4 3 3 1 1 3 1 1 2 
Main-track train Derailments 43 45 45 36 36 30 37 44 42 42 
Crossing Accidents 9 10 8 7 13 11 1 10 16 10 
Train Coll./Derail. in Yards/Spurs/Sidings 90 112 135 155 185 188 158 216 244 222 
Coll./Derail. Involving Non-railway Industry* cS 5 2 12 17 19 16 43 50 36 
vasualties 
Accident Fatalities 121 122 123 115 104 109 140 102 123 137 
Accident Injuries 665 537 532 574 435 449 418 359 446 372 
Incident Fatalities 5 2 5 3 2 2 2 1 2 0 
Incident Injuries 57 56 38 56 69 35 57 41 17 8 


Collisions/derailments involving non-railway industry are all dangerous goods 
related. Prior to 1990, the majority of these were statistically classified as dangerous 
goods incidents. The reclassification changes the accidentincident totals from 
those presented in reports prior to 1990. 
TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
* 1990-1992 train-miles are estimated. 
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Table 2 


Fatalities by Type of Accident and by Category of Person 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Main-track train Collisions 
Employees 
Passengers 
Other Persons 


Total 


Main-track train Derailments 
Employees 
Passengers 


Other Persons 
Total 


Crossing Accidents 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Other Persons 

Total 


Train Collisions/Derailments in Yards/Spurs/Sidings 
Employees (o) 
Passengers 


0 
Other Persons (0) 
Total 0 


Collisions/Derailments Involving Non-railway Industry 
Employees fe) (0) 
Passengers 0 (o] 
Other Persons 0 0 

Total 0 0 


Collisions/Derailments Involving TMC/MWE 
Employees 
Passengers 
Other Persons 
Total 


Persons Struck by Rolling Stock 
Employees 
Passengers 
Trespassers 


Other Persons 
Total 
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Table 3 


Injuries by Type of Accident and by Category of Person 
1983 - 1992 


Main-track train Collisions 


Employees 48 18 16 47 12 18 3 2 11 8 
Passengers 78 25 O 146 20 34 (o] 49 56 0 
Other Persons 0 (0) (0) (0) (0) (0) fe) (0) 0 (0) 

Total 126 43 #16 193 32 52 3: (51023 467 8 


Main-track train Derailments 


Employees 19 25 19 19 12 10 25 12 11 15 
Passengers 20 (0) 0 1 a 3 0) 0 0 1 
Other Persons 0 (0) 0 (e] (0) (0) (e) 1 

Total 39 25 19 20 14 13 25 12 11 17 


Crossing Accidents 


Employees 30 20 17 22 22 34 31 22 33 24 
Passengers 5 fl 51 8 12 9 37 14 1 9 
Pedestrians if 7 7 3 Uf 3 12 3 8 5 
Vehicle Occupants 243 255 260 213 237 219 205 162 210 199 
Other Persons (o] (o] 0 (0) 1 (0) 1 0 0 (0) 


Total 


Train Collisions/Derailments in Yards/Spurs/Sidings 


Employees 40 32 31 24 13 20 29 19 19 21 
Passengers 0 3 (0) 0 0 (0) 1 (0) fe) 
Other Persons (0) 0) 1 2 1 (0) (0) (0) (o) 0 
Total 40 32 35 26 14 20 29 20 19 21 
Collisions/Derailments Involving Non-railway Industry 
Employees (0) 0 (o] fe) 0 0 (0) 0 1 (o] 
Passengers (0) (0) (0) (0) (0) 0 0 0 0 (o) 
Other Persons (o) (0) (0) (0) (0) (0) (e) (o] 0 (e) 
Total 0 0 0 0 0 0 0 0 1 0 
Collisions/Derailments Involving TMC/MWE 
Employees 74 57 53 26 27 14 20 30 31 13 
Passengers (0) 0 (0) (0) (o] (0) (0) fe) 0) (0) 
Other Persons (0) (0) 1 2 (0) (0) 3 ce) 
Total 53 26 28 20 30 34 


Persons Struck by Rolling Stock 


Employees* 201 €:31 21 14 18 18 8 GLP23E . 25 
Passengers 0 0 2 0 0) 0) 0) 1 (0) 2 
Trespassers 71 59 50 47 48 64 46 38 38 49 
Other Persons . 0 1 1 2 2 1 1 C 1 0 

Total 101 91 74 63 68 8 55 45 62 76 


* 1 injury each in 1989 and 1990, 11 in 1991 and 16 in 1992 are employees injured 
as a result of trespasser accidents. 
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Table 4 


Main-track train Collisions and Related Casualties by Province 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
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Table 5 


Main-track train Derailments and Related Casualties by Province 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Newfoundland [e) 
Prince Edward Island (0) 
Nova Scotia 1 
New Brunswick 10 
Quebec 28 
Ontario 29 
Manitoba 14 
Saskatchewan 10 
Alberta 13 
British Columbia 19 
Yukon/Northwest Territories (0) 
Canada 


Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 
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Table 6 


Crossing Accidents by Owner of Track 
1983 - 1992 


Canadian National Railways 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 

Crossing Accidents per MTM 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 


Canadian Pacific Limited 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 

Crossing Accidents per MTM 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 


Other Railways 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 
Crossing Accidents per MTM 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 


All Railways 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 
Crossing Accidents per MTM 
Number of Motor Vehicles (MMVR) ** 
Crossing Accidents per MMVR 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 


* VIA train-miles are included in CN and CP totals. 


1990, 1991 and 1992 train-miles and vehicle registrations are estimated. 
** MMVR: Millions of Motor Vehicle Registrations - figures exclude snowmobile registrations. (Source: Statistics Canada) 
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Table 7 


Crossing Accidents and Related Casualties by Province 
1983 - 1992 


Accidents * 


Newfoundland (0) 4 2 4 2 4 2 (6) (0) (o] (0) 
Prince Edward Island (0) 3 5 3 3 3 fe) (o) (o) 
Nova Scotia (377) 15 17 17 14 10 6 7 9 3 14 
New Brunswick (532) 13 16 17 14 9 14 14 8 U 15 
Quebec (2,519) 95 119 119 96 83 927 105 59 62 62 
Ontario (5,504) 227, 198 200 211 170 171 136 138 #180 13% 
Manitoba (3,136) 30 41 38 34 30 34 45 24 44 27 
Saskatchewan (6,479) 50 62 68 60 43 55 41 52 57 53 
Alberta (3,767) 1a 89 84 51 65 76 78 60 64 49 
British Columbia (1,147) 53 46 55 39 42 51 42 36 39 31 
Yukon/Northwest Territories (35) (o) (o) 1 (o] (0) (0) (o) (0) fe) (o) 

Canada *(23,496) 567 595 606 524 459 502 469 386 406 387 


Fatalities 


Newfoundland 1 0 2 (o] (0) (o) (0) 0 0 (o) 
Prince Edward Island (0) (0) (0) (o) (o] (e) (0) 0 (0) (0) 
Nova Scotia 1 (0) (o] (o) S 2 fe) 1 1 (o) 
New Brunswick 1 (6) 2 2 0 1 7 1 0) 2 
Quebec 9 20 19 13 15 17 18 9 10 17 
Ontario 25 25 18 21 17 18 31 22 27 30 
Manitoba 4 9 1 O 5 2 0 1 6 1 
Saskatchewan 6 5 7 6 4 4 7 if 9 
Alberta 8 7 9 4 4 12 20 7 11 14 
British Columbia 5 4 (0) 1 2 2 2 (0) 2 1 
Yukon/Northwest Territories 0 (0) (0) (0) (o) (0) 0 (o) 0 (0) 
Canada 60 58 50 58 85 48 


Injuries 


Newfoundland 1 (0) (6) 0 4 4 (0) 0 (o) 0 
Prince Edward Island 0 10 1 (0) 2 0 (0) (e) (0) (e] 
Nova Scotia 13 10 13 9 8 6 5 1 3 1 
New Brunswick 5 10 9 9 6 4 4 3 3 7 
Quebec 53 60 62 45 41 53 66 38 48 52 
Ontario 110 95 98 92 119 105 82 74 78 87 
Manitoba 13 20 21 29 19 10 20 12 25 14 
Saskatchewan 26 21 28 31 18 27 14 26 40 20 
Alberta 38 44 65 21 41 37 33 26 36 29 
British Columbia 26 19 38 10 21 19 62 21 19 22 
Yukon/Northwest Territories 0 0 0 (0) (o) 0 0 0 0 0 


Canada 


* Figures in brackets denote the estimated number of public crossings 
in each province as of December 1991. The Canada total is the actual figure. 
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Table 8 


Crossing Accidents and Casualties by Type of Crossing and Protection 
1983 - 1992 


1988 


Accidents 


Public Crossings * 
Reflectorized Crossing Signs 263 272 271 229 189 186 186 186 190 151 
Other Passive Warnings 7 3 9 11 14 8 3 8 4 0 
Total Passive Warnings (16,346) 270 275 280 240 203 194 189 194 194 151 
Flashing Lights & Bells (5,888) 229 255 233 203 191 241 194 128 147 147 
Gates (1,226) 93). 27"> 54  -59/ eB. SA NAN EU 40 
Other Automated Warnings (36) 4 4 1 0 0 1 1 2 0 0 
Total Automated Warnings (7,150) 266 286 288 256 219 276 240 165 181 187 
Sub-total (23,496) 536 561 568 496 422 470 429 359 375 338 
Private Crossings 27 27 31 25 30 29 30 26 28 45 
Farm Crossings 4 7 vA 3 7 3 10 1 3 4 


Total 


Fatalities 
Public Crossings 


Reflectorized Crossing Signs 33 28 19 18 15 19 21 25 22 26 
Other Passive Warnings (o] 3 fe) (o] 0 1 (o) fe) 1 fe) 
Total Passive Warnings 33 31 19 18 15 20 21 25 23 26 
Flashing Lights & Bells 17 30 27 15 24 29 43 17 28 22 
Gates 3 0 6 ad 2 6 3 4 4 19 
Other Automated Warnings (o) 0 (0) (0) (0) ce) 0 (o) (0) 0 
Total Automated Warnings 20 30 33 26 26 35 46 21 32 41 
Sub-total 53, 5 Gia 5270 44a) eat 55 167. AGREE OCT 

Private Crossings 6 6 5 3 7 3 10 2 8 7 
Farm Crossings 1 1 (o] 2 (o) 8 (0) (0) fe) 
Total 60 70 58 47 50 58 8 48 63 74 


Injuries 


Public Crossings 
Reflectorized Crossing Signs 1035 1168 134 110 100 90 78 78 108 92 
Other Passive Warnings 1 1 6 5 4 1 (o) 2 1 0) 
Total Passive Warnings 104 117 140 115 104 91 78 80 109 92 
Flashing Lights & Bells 10 Sie aha] 86 127 119 149 81 86 85 
Gates 12 11 19 11 7 15 17 8 16 24 
Other Automated Warnings 2 1 2 0) (o) fe) 1 (o) (0) ie) 
Total Automated Warnings 147415600152 O7 G4 134 107 89 102 109 
Sub-total 251 253 272 212 238 225 245 169 211 200 
Private Crossings 27 29 45 31 33 35 29 29 38 32 
Farm Crossings Uf 7 18 3 8 5 12 3 3 4 
Total 285 289 335 246 279 265 286 201 252 237 


ee ee ee a ee ee — 
* Figures in brackets denote the number of public grade crossings in Canada by warning type as of December 1991. 
(There are approximately 28,500 private and farm crossings in Canada.) 
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Table 9 


Crossing Accidents by Casualty and Non-Casualty 
1983 - 1992 


Fatal Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 
Total 


Accidents with Injury 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 


Non-Casualty Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 

Total 


All Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 


Total 
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Table 10 


Crossing Accidents by Crossing Type/Impact/Time of Day 
1991 - 1992 


1991 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total Number of 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents Crossings 


16,346 
7,151 


16 


Public-passive warnings 
42 


Public-automated warnings 
Private 


Farm 
Total 


1992 


Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents 


19 150 


44 
9 


Total 


Public-passive warnings 
Public-automated warnings 
Private 


Farm 
Total 


* Numbers of private and farm crossings are estimated. 
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Table 11 


Crossing Accidents by User Type/Impact/Time of Day 
1991 - 1992 


1991 
Daytime Accidents Night-time Accidents Motor Vehicle 
User struck Rolling Stock User struck Rolling Stock Total Registrations 


by Rolling Stock _ struck by User by Rolling Stock _ struck by User Accidents (000) 


Auto/Van 105 217 13,332 
Truck 70 1 3,624 
Bus 2 
Motorcycle/Bicycle 
Snowmobile 
Other Vehicles 
Pedestrian 
Total 


1992 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents 


Auto/Van 118 
Truck 56 
Bus 
Motorcycle/Bicycle 
Snowmobile 
Other Vehicles 
Pedestrian 
Total 


* Excludes bicycles. 
Source for Motor Vehicle Registrations: Statistics Canada (1992 data N/A) 
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Table 12 


Train Collisions in Yards/Spurs/Sidings and Related Casualties by Province 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Table 13 


Train Derailments in Yards/Spurs/Sidings and Related Casualties by Province 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Table 14 
Collisions and Derailments Involving TMC and MWE * and Related Casualties 


1983 - 1992 


1984 1985 1986 1987 1988 1989 1990 


Accidents 
TMC/TMC, TMC/MWE and 


MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 

Total 


Fatalities 
TMC/TMC, TMC/MWE and 


MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 

Total 


Injuries 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


* TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
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Table 15 


Collisions and Derailments Involving TMC and MWE * and 
Related Casualties by Province 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


(o) 0 
te) 0 
0 te) 
(0) (o) 
ie) 0 
(0) 0 
0 0 
0 0 
(e) 0 
1 0 
0 0 
1 0 


9 OO O1 OO = OO = 0000 
\-) Key Key ON fe) OM (@) ©) ©) ey te) (2) 
=O Oo OO Oo Ol 10 (OC) oO 
(=) (22 1) CM fee ey SI OS) ©) © fe) 
NO oO Oo: © © == 10 Oo (Oo) © 
(—y Kev oy OO Ka) Key [oy toy Kel avey Ko) 
(—l Loy Key ek Foy Ko oy fol fol (oy Koy fe) 
DOS toy fey ON 1 Tepe fey fey fe) fo) Ko! 


Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 
Canada 
“TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
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Table 16 


Accidents Involving Persons Struck by Rolling Stock and Casualties 
1983 - 1992 


Accidents 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 


Trespassers Struck by Rolling Stock 
Total 


Fatalities 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock 
Total 


Injuries 
Employees Struck by Rolling Stock * 
Passengers Struck by Rolling Stock 


Trespassers Struck by Rolling Stock ** 
Total 


* Includes contractors 
** 1 injury each in 1989 and 1990, 11 in 1991and 16 in 1992 are employees injured 
as a result of trespasser accidents. 


Table 17 


Trespasser Accidents by Owner of Track 
1983 - 1992 


1986 1987 


Canadian National Railways 
Total Trespasser Accidents 
Passenger Train Related 


Canadian Pacific Limited 
Total Trespasser Accidents 
Passenger Train Related 


Other Railways 
Total Trespasser Accidents 
Passenger Train Related 


All Railways 
Total Trespasser Accidents 
Passenger Train Related 
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Table 18 


Trespasser Accidents and Related Casualties by Province 
1983 - 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
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British Columbia 
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Canada 
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Injuries 
Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 
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Table 19 


Accidents - Miscellaneous Statistics 
1983 - 1992 


Main-track Collisions 
Collisions per MTM 
Collisions with Derailment 
Passenger Train Related 


Main-track Derailment 
Derailments per MTM 
Passenger Train Related 


Crossing Accidents 

Crossing Accidents per MTM 
Crossing Accidents with Derailment 
Passenger Train Related 


Collisions in Yards/Spurs/Sidings 
Collisions per MYTM 
Collisions with Derailment 


Passenger Train Related 
Dangerous Goods Involved 


Derailments in Yards/Spurs/Sidings 
Derailments per MYTM 

Passenger Train Related 
Dangerous Goods Involved 


Trespasser Accidents 
Trespasser Accidents per MTM 
Passenger Train Related 


Million Train-Miles (MTM) 700 763 
Million Yard Train-Miles (MYTM) 21 11212 
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Table 20 


Incidents and Related Casualties 
1983 - 1992 


1988 


1989 1990 1991 1992 


Incidents 
Fires 


Dangerous Goods 
Other Incidents 153 131 134 138 106 60 47 91 171 129 
Total 474 764 569 617 600 557 471 532 845 717 


Fatalities 
Fires 0) (0) 0) 0) 0 () 0 (0) 0) (0) 
Dangerous Goods (0) 0 (0) (0) fe) (e) (e) (0) (6) (0) 
Other Incidents 5 2 5 3 2 2 2 1 2 0 
Total 5 2 5 3 2 2 2 1 2 0 


Injuries 


Fires 5 


3 
Dangerous Goods 5 
Other Incidents 45 48 31 35 44 16 20 26 6 
Total 57 56 


On où — 


Incident Casualties by Category of Person 


Fatalities 
Employees 


Passengers 


Other Persons 


Total 
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Injuries 


Employees 47 32 18 36 37 28 27 25 16 8 
Passengers 4 23 19 14 17 5 21 16 (o) 
Other Persons 6 1 1 6 15 2 9 (0) (o] 0 

Total 35 8 
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APPENDIX 1 


Statistical Definitions (Based on the Old Regulations) 
Railway Occurrence 


For statistical purposes, a generic expression that includes rail accidents and incidents which until 
July 1992 were reported pursuant to the requirements of section 228 of the Railway Act, General Order 
0-1 and related orders and regulations of the National Transportation Agency of Canada. 


Railway Accident 


An occurrence associated with the operation of a train, engine, car, track motor car (TMC) or other 
maintenance-of-way equipment (MWE) that involved property damage in excess of $7,350 for main-track 
operations, and casualties or dangerous goods in respect of both main-track and other track operations 
(where other includes yards, spurs, sidings and industry trackage), in which: 


a) unit(s) of rolling stock derail (derailment): 

b) unit(s) of railway rolling stock collide with other unit(s) of railway rolling stock (collision); 

c) unit(s) of railway rolling stock collide with vehicular or other traffic at level crossings at grade (crossing 
accident); 
(All public/highway crossing accidents were reported, whereas accidents at farm and private crossings 
were reported only if they involved a casualty/dangerous goods/derailment resulting in property damage 
in excess of $7,350 for main-track operations.) 

d) a trespasser, or any other person such as a railway employee or passenger, is injured or killed as a 
result of being struck by railway rolling stock (also included are abandoned vehicles that are struck by 
rolling stock). 


(Prior to 1 November 1987, the reporting threshold was $750. This minimal damage amount had been 
eroded over the years by inflation. In order to reduce the reporting burden on the railways and bring the 
figure more in line with that used in the United States, the threshold was raised to $7,000 on 

1 November 1987. On 1 January 1988, the property damage threshold was increased to $7,350.) 


Railway Incident 


An occurrence, other than an accident, associated with the operation of a train which affects, or could 
affect, the safety of railway operation. Examples of these include the following: 


- cases of dangerous commodity leakages (not always related to train movements), thefts and explosions 
of dangerous goods, and any other miscellaneous cases involving dangerous goods; 

- fires to rolling stock; 

- disruptions of service, washouts, obstructions to track, not resulting in a train accident; 

- damage to bridges, culverts, or other structures not caused by train accidents, but including fire damage; 

- near collisions; 

- instances when there is an unintentional change in the signal indication; 

- instances involving defective rolling stock, and any related ensuing injuries to railway passengers or 
employees; 

- runaway rolling stock without accident. 


(Dangerous goods leakage incidents are specifically those that arise in the course of transportation of 
dangerous goods, other than those caused by train accidents.) 
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Severity of Injury 


There is no minimum level of severity at which an injury must be reported: injuries can range from a loss 
of limb to a cut/bruise. 


Responsibility for Reporting an Occurrence 


Railway occurrences are to be reported only if they take place on track owned/serviced by railways under 
federal jurisdiction, and responsibility for reporting normally lies with the railway that owns/services the 
trackage. It is important to note that the Summary presents accidents/incidents (and their associated 
casualties) as they were reported to the TSB; and when statistics are presented by railways in this report, 
the totals refer to the railway that owns the track. 


Statistical/Classification Changes to the Data (in 1990) 


1. "Collisions and Derailments Involving Non-railway Industry" is a statistical category that was introduced 
in 1990. Occurrences that take place on private non-railway trackage and are the responsibility of the 
private industrial company are not reportable to the TSB unless they involve dangerous goods. These 
occurrences are normally reported by the railway company that services the trackage. In earlier years, 
such accidents were comparatively few and, in most cases, were statistically categorized as Incidents 
- since they were not assignable to a railway under federal jurisdiction. Incident totals were adjusted 
accordingly. 


2. Prior to 1990, persons struck by rolling stock were classified as Train Service Accidents. The latter 
category also included employees injured while entraining/detraining rolling stock. Although such 
employee injuries may be initially reported to the TSB, they are forwarded to Transport Canada’s 
Occupational Safety and Health (OSH) Section for further action. They are, therefore, not presented 
in this report, and all persons struck by rolling stock are statistically included under the Accident 
category. 


3. Dangerous Goods Incidents were also reclassified in 1990, and previous years totals were recalculated 
to conform to the present classification. Firstly, as explained above, the incident figures no longer 
include the collisions and derailments involving non-railway industry. Secondly, incidents involving 
multiple leakers on a single train were reported and classified as a single incident in previous years. 
In 1990, the classification was changed in that each leaker was considered to be a single incident. 
Incident totals were recalculated back to 1984 in order to make them compatible with the 1990 
reclassification. 


4. Prior to 1990, Other Incidents also included fires on rights-of-way and miscellaneous employee injuries 
(e.g. employees injured while working on the railway right-of-way). Both types of incidents are 
forwarded to Transport Canada for action (the latter being an OSH responsibility) and are not presented 
in this report. 


Also excluded from the incident totals are the miscellaneous passenger injuries not related to train 
accidents. These are instances such as passengers slipping or losing their balance while the train is in 
motion, spilling beverages, handling baggage, children playing in cars, and using on-board facilities. They 
also include cases of passengers tripping on station platforms, or injuring themselves when 
entraining/detraining stationary trains. Unless defective rolling stock is involved, these are not investigated. 
The figures fluctuate from year to year and have been declining in recent years along with the decline in 
rail passenger services (e.g. there were 225 such cases reported in 1991). 
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Dangerous Goods Involvement 


An accident is considered to have dangerous goods involvement if any car, in the consist, carrying (or 
having last contained) a dangerous good derails, strikes or is struck by any other rolling stock or object. 
It does not necessarily mean that product was released from the car. Also included are crossing accidents 
in which the motor vehicle involved (e.g. tanker truck) is carrying a dangerous good. An accident is also 
considered to have dangerous goods involvement if dangerous goods are released from any rolling stock 
in the consist(s). 
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APPENDIX 2 


Major changes to the definitions and reporting requirements and their impact on 
1992 data 


Some categories of occurrences previously regarded as incidents such as “fires on rolling stock" are now 
regarded as accidents. However, in this document they are still classified as incidents. 


Some occurrence types previously regarded as incidents such as "instances of impassable track" are no 
longer reportable to the TSB. Incident totals are consequently lower in 1992. 


There are additions to certain categories of accidents and incidents; primarily: 
- There is no damage reporting threshold. All main-track and non-main-track accidents are reportable. 
- All private and farm crossing accidents are reportable whether or not there is a fatality/injury. 


Additional reporting resulted in a 5 per cent increase in main-track derailments, a 7 per cent increase in 
non-main-track collisions and derailments, and a 5 per cent increase in crossing accidents in 1992. 
Excluding such cases would reduce the total rail accidents for 1992 by 5 per cent. 


Only serious injuries are reportable. This has contributed in part to a decline in 1992 injury totals. 
Impact on historical data as a result of adaptation to current definitions 


The Table on the following page presents occurrence data as they will be classified in the future. The 
relevant incident types, for example, have been reclassified as accidents, and as a result accident totals 
are annually 4 to 5 per cent higher. Incident types that are no longer reportable have been excluded and 
therefore historical totals are significantly lower. 
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Railway Occurrences and Casualties 
DATA ADJUSTED TO CONFORM ACCIDENT/INCIDENT CATEGORIES TO THE TSB REGULATIONS. 


1983 - 1992 


Accidents 
Main-track Train Collisions 
Main-track Train Derailments 
Crossing Accidents 
Train Coll./Derail. in Yards/Spurs/Sidings 
Collisions/Derailments Involving TMC/MWE * 
Employee/Passenger Accidents 
Trespasser Accidents 
Fires 
Other 
Total 


Incidents 
Dangerous Goods 
Other 

Total 


Million Train-miles ** 
Accidents/Million Train-miles 


Accident Involving Dangerous Goods 
Main-track Train Collisions 

Main-track Train Derailments 

Crossing Accidents 

Train Coll./Derail. in Yards/Spurs/Sidings 


Casualties 
Fatalities 
Injuries 


- TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
** 1990-1992 train-miles are estimated. 


1983 


1,181 


288 


722 


1984 


14 
1,233 


609 


45 
10 


124 
593 


1985 


1,194 


128 
570 


1986 


14 
148 
524 
184 


ask 


25 
1,077 


167 


118 
630 
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1987 


106 


1988 


111 
484 


1989 


142 
475 
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1991 


107 


1,001 


125 
463 


1992 


124 
387 
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Transportation Safety Board of Canada 1 
INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the Canadian Transportation Accident Investigation and Safety Board (CTAISB) 
Act, and the Act was proclaimed on 29 March 1990. The sole objective of the Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s mandate 
to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved in a number 
of ways, chiefly by conducting independent investigations and studies, identifying transportation safety 
deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in 
validating safety deficiencies. Also, data analysis is used to identify trends and anomalies that, in turn, can 
signify a safety deficiency and lead to recommendations for corrective action that could not otherwise be 
made. In order to accomplish the above and respond quickly to internal and external requests for statistics, 
the TSB maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This document is one in a series of four TSB annual statistical summaries on occurrences - Marine, 
Commodity Pipeline, Railway and Air. It presents a summation of the facts and figures pertaining to the 
occurrences that are reported by railway companies under Canadian federal jurisdiction. 


Historical data presented in this report include the occurrences as reported to the National Transportation 
Agency of Canada and its predecessor, the Canadian Transport Commission, in prior years. The report is 
divided into three sections: a textual statistical overview, a presentation of analytical tables on occurrences 
for 1984-1993, and appendices containing explanations and terminology. 


The TSB continually monitors the contents of its occurrence databases in order to ensure data quality. Users 
of these statistics are advised that, in a live database environment, occurrence data are constantly being 
updated. Consequently, the statistics can change over time. The statistics presented in this document reflect 
the information in the TSB database as of December 3, 1994. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The TSB Regulations, proclaimed in July 1992, provide more commonality in the types of 
occurrences to be reported. Occurrences reported under previous legislation have been converted to best 
conform to the revised definitions. For statistical comparison purposes, the appendices also include selected 
tables that present data according to old reporting criteria. 


Railway Accidents and Incidents 


Railway occurrences include accidents such as collisions, derailments, accidents at highway/railway crossings, 
individuals (trespassers, employees, passengers) involved and fires on railway rolling stock. As a rule, 
derailments cause the most property damage and pose the greatest potential hazard to the public, particularly 
when dangerous goods or passenger trains are involved. Crossing accidents, however, result in the most 
fatalities. Incidents are mostly composed of dangerous goods car leakages but also include other railway 
incidents such as near collisions, inappropriate signal indications and runaway rolling stock. 
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Impact of TSB Reporting Criteria 


The definition of occurrences to be reported was changed in accordance with the TSB Regulations, 
commencing 1 August 1992. Some occurrence categories previously regarded as incidents are now regarded 
as accidents, while some occurrence types are no longer reportable. There are also additions to certain 
categories of accidents (see Appendix for details). Additionally, only serious injuries are now required to be 
reported. 


The impact on historical data as a result of adaptation to the new definitions is that accident totals are 
annually 4 to 5 per cent higher, and incident totals are significantly lower. The influence of additional 
reporting requirements has also had a significant impact on 1992-1993 accident totals. It is estimated, for 
example, that under the old definitions 14 per cent of 1993 accidents would not have been reported. Injury 
totals in 1993 are also significantly lower since minor injuries are no longer reportable. 


Reader Comments 


We hope that this report assists in providing a better understanding of Canadian railway safety statistics, and 
that it results in a productive application of the data to safety planning and analysis. As we will be constantly 
attempting to improve our product, readers are encouraged to forward their comments to the TSB’s 
Safety Analysis and Communications Directorate. 


Transportation Safety Board of Canada 

Safety Analysis and Communications Directorate 
Place du Centre 

200 Promenade du Portage 

4th Floor 

Hull, Québec 

K1A 1K8 


Telephone (819) 994-3741 
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STATISTICAL OVERVIEW 


Total Accidents 


A total of 1,013 railway accidents were reported in 1993, which represents a 5 per cent increase over the 
1992 figure of 965. The TSB Regulations, implemented on August 1, 1992, resulted in a significant increase 
in the types of accidents to be reported. It is estimated that 1993 and 1992 accident totals would be reduced 
by 14 and 5 per cent respectively under the old reporting criteria. Despite the reported increase in total 
accidents, dangerous goods related accidents remained constant numbering 322 in 1993. Of those accidents 
involving dangerous goods, only 9 resulted in an actual release of product. 
eee 


Rail Occurrence Statistics 1933-1993 


Occurrences Fatalities Dangerous Goods Related 
Occurrences 
Average Average Average 
1988-1992 1992 1993 1988-1992 1992 1993 1988-1992 1992 1993 
Accidents 960 965 1,013 124 138 116 298 323 322 
Incidents 555 660 467 0 0 0 507 574 368 


In order to provide a perspective on the magnitude and complexity of the rail transportation system in 
Canada, Figure 1 presents selected system and activity indicators for 1998. 


Figure 1 


Transportation System/Activity - 1993 
(Railways Under Federal Jurisdiction) 


System: 
- Number of railways = 30 
- Miles of main and secondary track = 50,000 miles (80,000 km) 
- Number of public crossings = 23,482 
Number of private and farm crossings = 28,500 
Number of locomotives = 3,300 
Number of rail cars (freight + passenger) = 125,000 


Activity: 

- Train-miles = 76 million (123 million train-km) 
Gross ton miles of freight = 307 billion (448 billion gross tonne-km) 
Passenger-miles = 825 million (1.3 billion passenger-km) 


Source: Annual Statements of Operating Statistics submitted to the National Transportation Agency of 
Canada by railways under federal jurisdiction; and Transport Canada. 
The above statistics are the most recent available figures. 
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Rail accident totals declined steadily during most of the past decade from a high of 1,234 in 1984 to a low 
of 904 in 1990; in 1991, however, they increased to 989. Adjusting for reporting changes, there was a real 
decline of 7 per cent in 1992 followed by a further real decline of 5 per cent in 1993 (Figure 2 illustrates 
the actual number of accidents reported, and the adjusted figures for 1992-1993 as per the old reporting 
criteria). 


Figure 2 


Accidents and Train-Miles 
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Comparisons of accident totals over time should also take into account the changes in risk exposure 
associated with levels of activity. Rail accidents are commonly normalized according to million train-miles 
(MTM). 


Rail traffic has fluctuated between 68 and 78 MTM since 1984, and the accident rate has declined from 
about 16 accidents per MTM early in the decade to about 13 in recent years, indicating a net decrease in 
the accident rate. 


Rail accidents pose a substantial public hazard when passenger trains are involved; however, rail transport 
in Canada is predominantly freight oriented. Consequently, over the past five years, passenger trains have 
been involved in only 9 per cent of all main-track collisions, derailments and crossing accidents combined. 


An equally significant potential hazard to the public exists when a rail accident involves dangerous goods 
cars - loaded or “empty" (having last contained a dangerous good). Over the past five years, 32 per cent 
of all accidents have directly involved dangerous goods. 
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Total Incidents 


In accordance with the TSB’s mandatory reporting requirements, 467 railway incidents were reported in 
1993, a decrease of 29 per cent from the 1992 total of 660. Dangerous goods related incidents primarily 
accounted for the overall decrease; such incidents having decreased to 368 in the current year from 574 
in 1992. Approximately 85 per cent of all incidents are dangerous goods occurrences not related to train 
accidents, such as leaking railway cars. Although the volumes of goods released may not be large, their 
presence is indicative of potentially unsafe operating procedures or defects in tank car components. Other 
incidents cover a wide variety of situations that pose a threat to railway safety. 


Total Casualties 


Railway-related fatalities decreased from 138 in 1992 to 116 in 1993; this is also lower than the previous 
five-year annual average of 124 (Figure 3). Annual fatality totals are mainly dictated by the number of 
deaths at railway crossings; almost all fatalities at railway crossings are motor vehicle occupants. The other 
major category of railway deaths involve trespassers, many of whom may have been intent on suicide. 


Figure 3 


Fatalities by Type of Accident 
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Rail injuries numbered 127 in 1993. The decrease in injuries is mainly attributable to the current regulations 
Which require the reporting of serious injuries only. No direct comparison can be made to injury data prior 
to 1993, since the former include minor injuries. The annual average of reported injuries during the 
previous five years (1988-1992) was 437, which suggests that the majority of injuries in earlier years were 
probably of a minor variety. Crossing accidents also account for the largest number of railway-related 
injuries, most of which involve motor vehicle occupants. 


The following discussion briefly examines each occurrence category (see the appendices for explanations 
and terminology). 
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Main-Track Train Collisions and Derailments 


Train collisions and derailments that occur on the main track are the most serious category of train 
accidents in terms of financial loss and potential risk to the public in cases where dangerous goods 
or passenger trains are involved. 


Collisions and derailments on the main track respectively account for 1 per cent and 13 per cent of 
total accidents (Figure 4), and both these categories experienced a decline during the 1980s. 


Figure 4 
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Main-track collisions average 10 annually, and decreased to a total of 5 in 1993 (Figure 5). 
Derailments on the main track have averaged 116 annually over the past five years, and 
approximately 39 per year have involved cars carrying dangerous goods. The 129 derailments 
reported in 1993 is a slight increase over the 1992 figure of 127. The higher totals recorded during 
the past two years relate partly to an increase in the number of single-car derailments. This in turn 
is attributed to the revised reporting regulations. It is estimated that, under the old reporting criteria, 
the 1993 and 1992 derailment totals would be reduced by 16 and 5 per cent respectively, indicating 
a real decline of 11 per cent for main-track derailments in 1993. Approximately 5 
collisions/derailments per year involve passenger trains. Whereas collisions can be primarily attributed 
to human factors, track and equipment defects generally play a much larger role in derailments. 


Casualties for these two types of accident categories may fluctuate from year to year, depending on 
whether or not passenger trains are involved. For example, the high casualty totals in 1986 are 
primarily attributed to two collisions involving passenger trains which resulted in a total of 23 fatalities 
and 168 injuries. There have been two fatalities over the past five years as a result of 
collisions/derailments. In 1993, these types of accidents resulted in 2 serious employee injuries. Total 
injuries (minor and serious) for collisions and derailments have averaged 52 annually during the 
previous five years 

(1988-1992). 
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Figure 5 


Main-Track Train Collisions/Derailments 
1984 - 1993 
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There is still concern with respect to main-track derailments because of the potential for severe public 
risk as a result of dangerous goods release from trains that derail while travelling at high speeds in 
populated areas. Only 3 main-track derailment accidents in 1993 resulted in a release of dangerous 
goods. In 1994, the TSB released a special study on main-track derailments (Report SR9401), and 
continues to monitor such accidents. 


Crossing Accidents 


Earlier in the past decade, crossing accidents annually accounted for approximately half of all reported 
rail accidents. Such accidents have declined over the years but still represent the largest proportion of 
total accidents at 36 per cent in 1993. Although crossing accidents do not, as a rule, result in substantial 
damage to railway property or equipment (usually the motor vehicle is heavily damaged or destroyed), 
they are the category of rail occurrences most serious in terms of loss of human life. 


The greatest reductions in numbers of occurrences over the past decade have been associated with 
crossing accidents (Figure 6). Crossing accidents declined by 6 per cent from 387 in 1992 to 363 in 
1993. Adjusting for revised reporting criteria, 1992 and 1993 would be reduced by 5 and 11 per cent 
respectively, and the real decrease would be 12 per cent. The figures for the past four years are 
particularly low in comparison to figures recorded in the 1980s. Crossing accidents involving passenger 
trains have accounted for the major proportion of this decline since 1989, and this is attributed in part 
to a risk reduction resulting from significantly lower rail passenger train-miles performed in the 1990s. 
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Figure 6 


Crossing Accidents By Type 
1984 - 1993 
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Public crossings are protected with either automated warning devices (gates, flashing lights and bells) 
or passive warning devices (reflectorized crossbuck signs) to caution the motor vehicle driver of the 
approaching railway hazard. Crossings equipped with passive warnings outnumber those with 
automated devices by two to one (Figure 7). However, automated warning devices are usually located 
at crossings where the train and vehicle traffic is relatively high. 


Figure 7 


Public Crossing Accidents 
and Public Crossings 
1993 
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Some 25 per cent of all public crossings in Canada are equipped with flashing lights and bells, and an 
additional 6 per cent are protected with gates. Over the past five years, half of all public crossing 
accidents have occurred at crossings with automated warnings. About 70 per cent of all crossing 
accidents occur during the daytime, and approximately one-third of all accidents occur in the winter 
months. 
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Less than half of all crossing accidents over the past five years have resulted in either a fatality or injury. 
In 1993, crossing accidents resulted in 56 fatalities, down from the 1992 figure of 74. Motor vehicle 
occupants account for approximately 90 per cent of railway-related crossing casualties. A total of 79 
serious injuries resulting from crossing accidents were reported in 1993. During the previous five years, 
an annual average of 250 injuries (minor and serious) were reported. 


. Train Collisions and Derailments in Yards/Spurs/Sidings 


Collisions and derailments that take place on trackage other than the main track accounted for 35 per 
cent of all rail accidents in 1993. The proportion of such accidents has been increasing in recent years. 
Such accidents increased by 25 per cent to 356 in 1993. Adjusting for reporting changes, 1992 and 
1993 totals would be reduced by 6 and 22 per cent respectively, resulting in a real increase of 4 per 
cent. Of the 1993 non-main-track accidents, 107 were collisions and 249 were derailments (Figure 8). 
The major portion of such occurrences involve cars carrying dangerous goods, and part of the increases 
in earlier years (1990-1991) is attributed to factors such as the reclassification of certain products, such 
as molten sulphur, as a dangerous good. Of the 274 occurrences involving dangerous goods in 1993, 
only 5 such accidents involved a release of the product. 


Much of the increase in the past two years is in the number of non-dangerous goods accidents, and this 
is attributed to revised reporting criteria. Previously, non-main-track accidents were only reportable if 
they involved dangerous goods or injury; now, all accidents on such trackage are to be reported if the 
damage affects safe operations. The reporting of non-dangerous goods accidents that previously would 
not have been reported increased from 18 in 1992 to 80 in 1993. Ontario accounted for about 60 per 
cent of the 1993 increase in non-main-track collisions/derailments. 


Non-main-track accidents are not major occurrences and normally take place in the course of switching 
and humping operations where speeds are usually low. Most of the collisions are minor sideswipes and 
the majority of derailments involve the derailment of only one to three cars. Such accidents are 
primarily the result of human factors although track-related factors also play a major role in derailments. 


Figure 8 
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There have been only three fatalities as a result of non-main-track collisions/derailments over the past 
five years. While there were no serious injuries in 1993, the 1988-1992 annual average of minor and 
serious injuries amounted to 22. 


. Collisions and Derailments Involving Track Motor Cars and Maintenance-of-way Equipment 


Track motor cars and maintenance-of-way equipment have been involved in an annual average of 14 
collisions and 5 derailments over the past five years. During that period, such accidents have resulted 
in 2 fatalities, and an annual average of 20 reported injuries. 


Employee/Passenger Accidents 
The major portion of these are individuals being struck by rolling stock. Employees were involved in 


about 14 such accidents annually over the past five years, and approximately two accidents per year 
involved passengers. Such accidents have resulted in an average of 4 fatalities and 14 injuries annually. 


. Trespasser Accidents 


Trespassers struck by rolling stock on railway rights-of-way other than at grade crossings accounted for 
11 per cent of total rail accidents in 1993, and have averaged 95 per year over the past five years. 
They numbered 111 in 1993 which is a 12 per cent increase over the 1992 total (Figure 9). 


Figure 9 
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Trespasser occurrences and crossing accidents account for the vast majority of railway-related 
fatalities. In 1993, trespassers accounted for 50 per cent of total fatalities. There were 58 trespasser 
fatalities and 37 reported serious injuries in 1993 as compared to 57 fatalities and 64 injuries (minor 
and serious) in 1992. 


Fires and Other Accidents 


Approximately 3 per cent of the accidents reported to the TSB in 1993 relate to fires and 
miscellaneous types of occurrences such as rolling stock striking objects on the right-of-way (See 
Appendix 2). A total of 26 such accidents were reported in 1993 compared to the previous five-year 
annual average of 23. Of the 1993 accidents, one fire resulted in release of a dangerous goods 
product. These types of accidents have not resulted in any fatalities; there was only one serious injury 
in 1993. Such accidents are primarily the result of equipment-related factors. 


Dangerous Goods Incidents 


Dangerous goods incidents have been declining over the last two years reaching an all-time low of 
368 in 1993. These occurrences are mostly instances of dangerous commodity leakages (not always 
related to train movements). The largest proportion of 1993 dangerous goods incidents took place 
in Ontario (37 per cent), followed by British Columbia (30 per cent) and Alberta (16 per cent). 


Other Incidents 


Reports of other incidents are significantly lower than previously published historical totals as a result 
of reclassification of the data to the new definitions. They have fluctuated in recent years mostly as 
a result of varying reporting practices up to the implementation of the current reporting regulations. 
In 1993, such incidents numbered 99, up from 86 in 1992. Two categories in particular, “movements 
exceeding limits of authority" and “risks of collision", accounted for over 70 per cent of other incidents 
in 1993. (A TSB study on risk of collision occurrences is in progress.) Figure 10 illustrates the 
distribution of other incidents by category for 1992 and 1993. Most incidents are a result of rule 
violations. 


Figure 10 
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ATISTICAL TABLES 


able 1 


lailway Occurrences and Casualties 


984 - 1993 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
ccidents 
Main-track train Collisions 17 14 14 12 10 9 7 8 8 5 
Main-track train Derailments 213 175 147 130 99 113 102 107 127 129 
Crossing Accidents 595 606 524 459 502 469 38 407 387 363 
Train Coll./Derail. in Yards/Spurs/Sidings 145 160 184 212 222 191 270 309 284 356 
Collisions/Derailments Involving TMC/MWE * 46 40 28 28 15 17 23 25 14 14 
Employee/Passenger Accidents 65 50 45 51 29 18 19 19 15 9 
| Trespasser Accidents 100 106 84 g2 108 88 84 93 99 111 
Fires 17 16 15 13 16 15 8 17 15 14 
Other 36 25 34 20 14 7 5 4 16 12 
Total 1,234 1,192 1,075 1,017 1,015 927 904 989 965 ** 1,013 ** 
icidents 
Dangerous Goods 609 409 457 473 473 407 427 655 574 368 
Other 0 1 0 2 3 1 30 120 86 99 
Total 609 410 457 475 476 408 457 775 660 467 
illion Train-miles *** 77.3 753 750 762 780 745 684 744 745 76.2 
ccidents/Million Train-miles 160 186) 143" 133 130 124 132% 134° 0730 13.3 
peidents Involving Dangerous Goods**** 
Main-track train Collisions 4 3 3 1 1 3 1 1 1 1 
Main-track train Derailments 46 45 36 36 30 37 44 39 45 31 
Crossing Accidents 10 8 7 13 11 7 10 15 5 5 
Train Coll./Derail. in Yards/Spurs/Sidings 117 137 167 202 206 176 260 206 256 274 
Fires 4 5 2 3 4 5 5 6 8 7 
Other 0 1 6 5 3 2 2 2 8 4 
asualties 
Accident Fatalities 124 128 118 106 111 142 103 125 138 116 
Accident Injuries***** 588 562 609 494 #470 461 375 455 373 127 
Incident Injuries***** 5 8 20 6 14 14 10 9 5 0 


TMC: Track Motor Car, MWE: Maintenance-of-way Equipment 
Adjusting the accident totals for the additional types of reportable occurrences in 1992-1993, would reduce the 1993 main-track 
derailments by 16 per cent, non-main-track collisions/derailments by 22 per cent, crossing accidents by 11 per cent and total accidents 
by 14 per cent. The 1992 percentage reductions are 5, 6, 5 and 5 per cent respectively. 

| 1990-1993 train-miles are estimated for Non-Class 1 railways which represent less than 4 per cent of the total. 

"Of the 322 accidents involving dangerous goods in 1993, 9 resulted in release of product. 

As of 1993, only serious injuries are included in accordance with the TSB Regulations. 


« 
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Table 2 


Fatalities by Type of Accident and by Category of Person 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Main-track train Collisions 
Employees 
Passengers 
Other Persons 
Total 


Main-track train Derailments 
Employees 
Passengers 
Other Persons 


Total 


Crossing Accidents 
Employees 1 
Passengers (0) 
Pedestrians 5 
Vehicle Occupants 52 
Other Persons 0 
Total 58 


Train Collisions/Derailments in Yards/Spurs/Sidings 
Employees 0 1 
Passengers 
Other Persons 


Total 


Collisions/Derailments Involving TMC/MWE 
Employees 
Passengers 
Other Persons 


Total 


Employee/Passenger Accidents 
Employees 
Passengers 
Other Persons 


Total 


Trespasser Accidents 
Employees 
Trespassers 


Other Persons 
Total 


Fires 
Employees 
Passengers 
Other Persons 


Total 


Other Accidents 
Employees 
Passengers 
Other Persons 

Total 
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Table 3 


Injuries by Type of Accident and by Category of Person* 
1984 - 1993 


Main-track train Collisions 


Employees 18 16 47 12 18 3 2 11 7 0 
Passengers 25 O 146 20 34 0 49 56 0 0 
Other Persons [e) 0) 0 0 0 0 (0) 0 0 0 

Total 43 16 193 32 52 3 51 67 7 0 


Main-track train Derailments 


Employees 22” 19° 0015 0 112 2010 25 012, 894 19 2 
Passengers 0 0 1 2 3 0 0 0 1 0 
Other Persons 0 (0) (0) 0 0 0 (0) 0 0 0 

Total 2 119 19 14 13 25 2 11 20 2 


Crossing Accidents 


Employees 20 (FORT NE ONCE RER 22 33 21 0 
Passengers 7 51 8 12 9 37 14 1 9 0 
Pedestrians 7 7 3 7 312 3 8 5 1 
Vehicle Occupants 255 260 213 237 219 205 162 211 201 THe 
Other Persons 0 0 0 1 (0) 1 0 0 0 1 

Total 289 335 246 279 265 286 201 253 236 79 


Train Collisions/Derailments in Yards/Spurs/Sidings 
32 


Employees 31 24 13 20 29 19 20 20 0 
Passengers 0 3 0 0 0 0 1 (o) 0 fe) 
Other Persons 0 1 2 1 0 0 0 0 0 0 

Total 32 35 26 20 29 20 20 20 0 


Collisions/Derailments Involving TMC/MWE 


Employees COM “538 9278 927 14 20 130 131 12 3 
Passengers 0 0 0 0 0 0 0 0] o] 0] 
Other Persons (o) 0 0 1 2 0 0 3 0 0 

Total 60 53 27 28 16 #2 30 34 12 3 

Employee/Passenger Accidents 

Employees 33 25 21 2 F9 14. Ni2atat4 00 4 
Passengers 23 21 14 17 5 9 2 2 1 
Other Persons 2 1 3 3 3 1 0 0 0 

Total 58 27 5 


Trespasser Accidents** 


Employees 0 0 0 0 0 1 Fe PS 16 0 

Trespassers 59 50 47 48 64 46 38 46 37 

Other Persons (0) 1 (0) 0 0 (0) 0 2 [e) 
Total 59 51 48 47 3% 64 


Fires 


Employees 3 0 1 5 5 at 7 4 1 0 
Passengers 0 0 0 0 0 12 0 0 0 0 
Other Persons 0 0 0 14 (0) 0 0 0 (0) (0) 

Total 3 0 1 5 7 4 1 0 


Other Accidents 


Employees 22 6 12 13 8 4 2 1 1 1 
Passengers (0) 0 0 0 0 0 0 0 0 0 
Other Persons (e] fe) fe) (o) fe) [e) (0) 0 0 0 

Total 22 6 8 4 2 1 1 1 


“As of 1993, only serious injuries are included in accordance with the TSB Regulations. | 
™ 1 injury in 1989, 11 in 1991 and 16 in 1992 are employees injured as a result of trespasser accidents. 
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Table 4 


Main-track train Collisions and Related Casualties by Province 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 7 

Canada 
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Injuries* 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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* As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Table 5 


Main-track train Derailments and Related Casualties by Province 
1984 - 1993 


1984 1985 1986 1987 1988 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries* 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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* As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Transportation Safety Board of Canada 


Table 6 


Crossing Accidents by Owner of Track 
1984 - 1993 


Canadian National Railways 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 

Crossing Accidents per MTM 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 


Canadian Pacific Limited 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 

Crossing Accidents per MTM 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 


Other Railways 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 
Crossing Accidents per MTM 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 


All Railways 
Public Crossing Accidents 
Private/Farm Crossing Accidents 
Total Crossing Accidents 
MTM * 
Crossing Accidents per MTM 
Number of Motor Vehicles (MMVR) ** 
Crossing Accidents per MMVR 
Dangerous Goods Involved 
Derailment Related 
Passenger Train Related 69 86 59 
* VIA train-miles are included in CN and CP totals. 
1990-1993 train-miles are estimated for Non-Class 1 railways which represents less than 4 per cent of the total. 
“ MMVR: Millions of Motor Vehicle Registrations - figures exclude snowmobile registrations. (Source: Statistics Canada) 


Transportation Safety Board of Canada 


Table 7 


Crossing Accidents and Related Casualties by Province 
1984 - 1993 


Accidents * 
Newfoundland (1) 
Prince Edward Island (0) 
Nova Scotia (394) 
New Brunswick (524) 
Quebec (2,548) 
Ontario (5,487) 
Manitoba (3,151) 
Saskatchewan (6,495) 
Alberta (3,779) 
British Columbia (1,063) 
Yukon/Northwest Territories (40) 

Canada *(23,482) 


Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Injuries** 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 
Canada 269 335 246 


* Figures in brackets denote the estimated number of public crossings 
in each province as of June 21, 1994. The Canada total is the actual figure. 
“* As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Table 8 


Crossing Accidents and Casualties by Type of Crossing and Protection 
1984 - 1993 


Accidents 


Public Crossings * 

Total Passive Warnings (16,178) 275 280 240 203 194 189 193 194 149 151 
Flashing Lights & Bells (5,918) 255 233 203 191 241 194 128 148 147 119 
Gates (1,348) 27 MEANS. 2B e346 TEAS MOSS NA! 27 
Other Automated Warnings (38) 4 1 0 0 1 1 2 0 2 4 

Total Automated Warnings (7,304) 286 288 256 219 276 240 165 182 190 150 

Sub-total (23,482) 561 568 496 422 470 429 358 376 339 301 
Private Crossings 27 31 25 30 29 30 27 28 dé 52 
Farm Crossings if 7 3 7 3 10 1 3 4 10 
Total 595 606 524 459 502 469 386 407 387 363 


Fatalities 

Public Crossings 
Total Passive Wamings 31 19 18 15 20 21 25 23 27 30 
Flashing Lights & Bells 30) 27) 15 24 (29, 43 7 Nm MD 1017, 
Gates 0 6 11 2 6 3 4 4 17 4 
Other Automated Warnings 0 0 0 0 0 0 0 0 0 0 
Total Automated Warnings 30 33 26 26 35 46 21 32 39 2i 
Sub-total 61 52 44 41 55 67 4 #=5 6 51 
Private Crossings 6 5 3 7 3 10 2 8 8 4 
Farm Crossings 3 1 0 2 0 8 0 (0) 0 1 
Total 70 58 47 50 58 85 48 63 74 5 


Injuries** 


Public Crossings 
Total Passive Warnings 117 140 115 104 91 78 80 110 88 33 
Flashing Lights & Bellis 124 111 86 127 119 149 81 86 85 28 
Gates 11 19 11 7 15 17 8 16 25 7 
Other Automated Warnings 1 2 0 [e) 0 1 0 (o) 4 0 
Total Automated Warnings 136 132 97 134 134 167 89 102 114 35 
Sub-total 253 272 212 238 225 245 169 212 202 68 
Private Crossings 29 45 31 33 35 29 29 38 30 9 
Farm Crossings 7 18 3 8 5 12 3 3 4 2 
Total 269 335 246 279 265 286 201 253 236 79 


—————————————_————— a Se Ee 

“ Figures in brackets denote the number of public grade crossings in Canada by warning type as of June 21, 1994. 
(There are approximately 28,500 private and farm crossings in Canada.) 

“ As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Table 9 


Crossing Accidents by Casualty and Non-Casualty 
1984 - 1993 


Fatal Accidents 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 
Total 


Accidents with Injury* 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 
Total 


Non-Casualty Accidents** 
Public - passive warnings 
Public - automated warnings 
Private 
Farm 

Total 


All Accidents 
Public - passive warnings 
Public - automated warnings 
Private 


Farm 
Total 


* As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
“1993 includes non-casualty accidents and accidents with minor injuries. 


22 Transportation Safety Board of Canada 


Table 10 


Crossing Accidents by Crossing Type/Impact/Time of Day 
1992 - 1993 


1992 


Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents 


Public - passive warnings 76 21 19 
Public - automated warnings 94 20 
Private 26 2 
Farm 2 0 
Total 196 


1993 
Daytime Accidents Night-time Accidents 
User struck Rolling Stock User struck Rolling Stock Total Number of 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents Crossings 


Public - passive warnings 79 19 24 16,178 
Public - automated warnings 76 30 15 7,304 
Private 29 13 2 N/A 
Farm 5 3 1 N/A 
Total 189 65 42 51,982 * 


“ Numbers of private and farm crossings are estimated. 


Table 11 


Transportation Safety Board of Canada 


Crossing Accidents by User Type/Impact/Time of Day 


1992 - 1993 


Auto/Van 
Truck 
Bus 
Motorcycle/Bicycle 
Snowmobile 
Other Vehicles 
Pedestrian 

Total 


Auto/Van 
Truck 
Bus 
Motorcycle/Bicycle 
Snowmobile 
Other Vehicles 
Pedestrian 

Total 


* Excludes bicycles. 
Source for Motor Vehicle Registrations: Statistics Canada. 


1992 
Night-time Accidents 
User struck Rolling Stock Total 


Daytime Accidents 
User struck Rolling Stock 


23 


Motor Vehicle 
Registrations 


by Rolling Stock _ struck by User by Rolling Stock _ struck by User Accidents (000) 


108 
64 


Baoaoooga 


1993 
Night-time Accidents 
User struck Rolling Stock Total 


Daytime Accidents 
User struck Rolling Stock 


Motor Vehicle 
Registrations 


by Rolling Stock struck by User by Rolling Stock struck by User Accidents (000) 


47 


13,478 
3,648 
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Table 12 


Train Collisions in Yards/Spurs/Sidings and Related Casualties by Province 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


600000000000 
600000000000 
600000000000 
600000000000 
6 000000000000 
001000000000 
600000000000 
0 000000000000 
600000000000 
6 000000000000 


Injuries* 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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“ As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Table 13 


Train Derailments in Yards/Spurs/Sidings and Related Casualties by Province 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 


Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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Injuries* 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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* As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Transportation Safety Board of Canada 


Table 14 


Collisions and Derailments Involving TMC and MWE * and Related Casualties 


1984 - 1993 


1984 1985 1986 1987 1988 


Accidents 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


Fatalities 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


Injuries** 
TMC/TMC, TMC/MWE and 
MWE/MWE Collisions 
TMC/Train and MWE/Train Collisions 
TMC Derailments 
MWE Derailments 
Total 


* TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
™ As of 1993 only serious injuries are included in accordance with the TSB Regulations. 


1990 


1991 


1992 


1993 


Transportation Safety Board of Canada 


Table 15 


Collisions and Derailments Involving TMC and MWE* and 
Related Casualties by Province 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries** 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 
Canada 

* TMC: Track Motor Car 

MWE: Maintenance-of-way Equipment 
” As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Table 16 


Employee/Passenger Accidents and Related Casualties 
1984 - 1993 


Accidents 
Employees 
Passengers 


Total 


Fatalities 
Employees 
Passengers 


Total 
Injuries* 
Employees 


Passengers 21 14 
Total 47 38 


“ As of 1993 only serious injuries are included in accordance with the TSB Regulations. 


Table 17 


Trespasser Accidents by Owner of Track 
1984 - 1993 


Canadian National Railways 
Total Trespasser Accidents 
Passenger Train Related 


Canadian Pacific Limited 
Total Trespasser Accidents 
Passenger Train Related 


Other Railways 
Total Trespasser Accidents 
Passenger Train Related 


All Railways 
Total Trespasser Accidents 
Passenger Train Related 


Transportation Safety Board of Canada 


Table 18 


Trespasser Accidents and Related Casualties by Province 
1984 - 1993 


1984 1985 1986 1987 1988 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Fatalities 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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Injuries* 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 
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* As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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Table 19 


Accidents - Miscellaneous Statistics 
1984 - 1993 


Main-track Collisions 
Collisions per MTM 
Collisions with Derailment 
Passenger Train Related 


Main-track Derailments 
Derailments per MTM 
Passenger Train Related 


Crossing Accidents 

Crossing Accidents per MTM 
Crossing Accidents with Derailment 
Passenger Train Related 


Collisions in Yards/Spurs/Sidings 
Collisions per MYTM 

Collisions with Derailment 
Passenger Train Related 
Dangerous Goods Involved 


Derailments in Yards/Spurs/Sidings 
Derailments per MYTM 

Passenger Train Related 
Dangerous Goods Involved 


Trespasser Accidents 
Trespasser Accidents per MTM 
Passenger Train Related 


Million Train-Miles (MTM) 
Million Yard Train-Miles (MYTM) 


Transportation Safety Board of Canada 


Table 20 


Accidents by Type and Contributing Factor 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Main-track train Collisions 


Equipment 1 0 1 2 0 1 0 1 2 2 
Operations/Rules 12 12 12 9 9 7 6 1 4 3 
Other 4 2 1 1 0 1 1 0 0 1 
Unknown 11 10 7 7 8 5 2 4 2 0 

Total 28 24 21 19 17 14 9 12 8 6 

Main-track train Derailments 

Environment IS NE 14 4 9 7 5 10 7 10 7 
Equipment 81 77 67 49 32 40 36 40 56 72 
Track 108 8 70 72 54 59 #59 #6 52 5 
Operations/Rules 33 24 24 25 16 23 13 13 32 21 
Other 10 3 3 1 4 2 2 2 1 1 
Unknown 2 2 2 5 3 (0) 5 2 2 1 

Total 244 202 170 161 116 129 125 129 153 154 

Train Coll./Derail. in Yards/Spurs/Sidings 

Equipment 9 14 1 #18 15 Te AS 246 26, 51 
Track 23 43 52 70 72 68 123 122 100 113 
Operations/Rules 107 105 112 118 123 112 130 150 140 220 
Other 6 16 13 914 22 14 020 40° (37 36 
Unknown 40 2 33 39 3 ~ 31 32 34 55 2 

Total 184 203 224 259 268 232 322 369 348 411 


Collisions/Derailments Involving TMC/MWE 


Equipment 0 0 1 0 0 (0) fe) 0 (o) 3 
Track 1 1 0 0 2 0 0 0 0 0 
Operations/Rules (0) 0 (o) 0 0 0 (0) fe) 6 12 
Other 1 1 0 0 1 0 0 0 0 1 
Unknown 45 39 27 2 13 #17 22 2 8 0] 

Total 47 44 28 28 6 17 2 25 14 16 

Other 

Equipment 36 25 34 17 10 5 2 4 9 7 
Track 0 (0) 0 0 (e) (0) (0) fe) 1 2 
Operations/Rules 0 0 0] 0 0 0 0 0 2 2 
Other 0 0 (] 3 3 2 3 0 5 2 
Unknown 0 0] 2 0 3 0 0) 0 (0) 0 

Total 36 25 36 20 16 7 5 4 17 13 
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Transportation Safety Board of Canada 


Table 21 


Dangerous Goods Incidents by Province 
1984 - 1993 


1985 1986 1987 1988 1989 


Incidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon/Northwest Territories 

Canada 


Injuries* 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 
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Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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“ As of 1993 only serious injuries are included in accordance with the TSB Regulations. 


1990 


® © ©O © O©O © ww 1 © © © © 


1991 


NONNO"N O0 O0 O0 O0 0 


1992 


nm O0 0O00O0-BhBO OO 0 


2e 0 00 000 0 ©0 © © 0 


Transportation Safety Board of Canada 


Table 22 


Other Incidents by Type and Province 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Incidents 
Main-track switch in Abnormal Position 
Movement Exceeds Limits of Authority 
Risk of Collision 
Runaway Rolling Stock 
Signal Less Restrictive than Required 
Unprotected Overlap of Authorities 

Total 


Injuries* 
Main-track switch in Abnormal Position 
Movement Exceeds Limits of Authority 
Risk of Collision 
Runaway Rolling Stock 
Signal Less Restrictive than Required 
Unprotected Overlap of Authorities 

Total 


Province 

Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon/Northwest Territories 
Canada 
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* As of 1993 only serious injuries are included in accordance with the TSB Regulations. 
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APPENDIX 1 


Definitions 


The following definitions apply to railway occurrences which are required to be reported pursuant to the 
Transportation Safety Board Regulations of the Canadian Transportation Accident Investigation and Safety 
Board Act. 


Railway Occurrence 


a) Any accident or incident associated with the operation of rolling stock on a railway, and 
b) Any situation or condition that the Board has reasonable grounds to believe could, if left unattended, 
induce an accident or incident described in (a) above. 


Reportable Railway Accident 


An accident resulting directly from the operation of rolling stock, where 


a) a person sustains a serious injury or is killed as a result of 

i) being on board or getting off the rolling stock, or 

ii) Coming into contact with any part of the rolling stock or its contents, or 
b) the rolling stock 

i) is involved in a grade-crossing collision, 

ii) is involved in a collision or derailment and is carrying passengers, 

iii) is involved in a collision ox derailment and is carrying dangerous goods, or is known to 
have last contained dangerous goods the residue of which has not ben purged from the 
rolling stock, 

iv) sustains damage that affects its safe operation, or 

‘v) causes or sustains a fire or explosion, or causes damage to the railway, that poses a 
threat to the safety of any person, property or the environment. 


Reportable Railway Incident 


An incident resulting directly from the operation of rolling stock, where 


a) a risk of collision occurs, 

b) an unprotected main track switch is left in an abnormal position, 

c) a railway signal displays a less restrictive indication than that required for the intended movement 
of rolling stock, 

d) an unprotected overlap of operating authorities occurs, 

e) a movement of rolling stock exceeds the limits of its authority, 

f) there is runaway rolling stock, 

g) any crew member whose duties are directly related to the safe operation of the rolling stock is unable 
to perform the crew member's duties as a result of a physical incapacitation that poses a threat to 
any person, property or the environment, or 

h) any dangerous goods are released on board or from the rolling stock. 
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Serious Injury 


An injury that is likely to require admission to a hospital. 


Dangerous Goods Involvement 


An accident is considered to have dangerous goods involvement if any car in the consist carrying (or 
having last contained) a dangerous good - derails, strikes or is struck by any other rolling stock or object. 
It does not mean that there was any release of any product. Also included are crossing accidents in which 
the motor vehicle involved (e.g. tanker truck) is carrying a dangerous good. 


Statistical/Classification Changes to the Data 


Accidents by Railway 


In the past, data were presented by railway company, and for accidents such as derailments and collisions, 
the railway assignment was based on who was responsible for the attributed primary contributing factor. 
Many of these accidents occur in industrial yards and the track, train and operating personnel may all 
belong to different companies, some of which are not even railways. This is sometimes the case in main- 
track accidents also. Presenting such data based purely on one of these criteria or one contributing factor 
would be misleading, and misinterpretation of data by users could unfairly affect a company’s competitive 
position. Furthermore, it is not the function of the TSB to assign fault or determine civil or criminal liability. 
Thus (except for crossing and trespasser accidents) TSB breakouts of derailment/collision data by company 
will not be done in this document. 


Accidents by Contributing Factor 


In 1992, the TSB implemented a new database system. In the old system a single primary contributing 
factor was assigned to a train derailment or collision and presenting such data annually was relatively 
straightforward. In the new system, an occurrence is viewed as a series of events and can have several 
contributing factors. Consequently, creating a continuous time series based on one factor is now very 
difficult, if not impossible. Table 20 presents contributing factors for various accident types. The reader 
will note that the counts of the factors will not add up to accident totals presented in other tables. 
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APPENDIX 2 


Major Changes to the Definitions and Reporting Requirements 


Prior to August 1992, railway occurrences were reported pursuant to the requirements of section 228 of the 
Railway Act, General Order 0-1 and related orders and regulations of the National Transportation Agency 
of Canada. 


The following are the major changes to the old reporting requirements: 


1. Some occurrence categories previously regarded as incidents such as “fires on rolling stock" are now 
regarded as accidents. 


2. Some occurrence types previously regarded as incidents such as “instances of impassable track" are 
no longer reportable to the TSB. 


3. There are additions to certain categories of accidents and incidents; primarily: 


- There is no damage reporting threshold, and all main-track and non-main-track accidents are reportable. 
Previously, derailments and collisions were only reportable if casualties or dangerous goods were involved, 
and if there was property damage in excess of $7,350 for main-track accidents. 


- All crossing accidents are reportable. Previously, all public/highway crossing accidents were reported, 
whereas accidents at farm and private crossings were reported only if they involved a casualty/dangerous 
goods/derailment resulting in property damage in excess of $7,350 for main-track operations. 


4. Only serious injuries are reportable. Previously, there was no minimum level of severity at which an 
injury could be reported: injuries ranged from a loss of limb to a cut/bruise. Under current reporting 
requirements, an occurrence involving a serious injury is considered an accident. Previously, certain types 
of incidents had associated injuries. As it is not possible to historically differentiate between minor and 
serious injuries, the tables on incidents still include related injuries up until 1992. (The 1990 injury total as 
published in the 1992 Summary was in error and has been revised; other slight changes in historical totals 
are a result of recompiling the converted source data.) 


Other Changes 


Individual occurrence categories were re-examined in the historical database in the context of how they are 
currently classified. In a few instances, an occurrence was reclassified. Specifically: 


1. Some types of rolling stock previously considered as maintenance-of-way equipment (MWE) are now 
Classified as trains and vice versa. Historical main-track train derailments and MWE derailments were 
adjusted accordingly. 


2. Some historical trespasser accidents included objects/vehicles abandoned on the right-of-way by 
trespassers. These were re-assigned to the “Other Accidents” category. 


3. Prior to 1992, employee/passenger accidents were instances of individuals struck by rolling stock. 
Miscellaneous other occurrences involving employees/passengers were classified as incidents. While re- 
Classifying the latter in 1992, they were grouped with employee/passenger accidents. Since many of those 
employee injuries related to defective rolling stock, they are now included under “Other Accidents”. In 
addition to individuals struck by rolling stock the “Employee/Passenger Accidents" category now includes 
sudden death to employees and personal injuries to passengers. 


4. Train-miles were previously estimated for the more recent years and these have been revised. 
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Statistical Comparisons to Previous Presentations 


The 1992 Statistical Summary presented accident and incident data based on the old definitions. It was 
indicated at the time that the tables would be reissued as an annex in the 1993 Summary for statistical 
comparison purposes. Since some tables are identical under the old and new reporting criteria, only those 
that are different are presented in Appendix 3. Table 1 best illustrates the differences between the two 
reporting criteria: the relevant incident types, on page 40 for example, have been reclassified as accidents 
on page 13, and as a result the latter accident totals are annually 4 to 5 per cent higher. Incident types 
that are no longer reportable have been excluded and therefore historical totals on page 13 are significantly 
lower. The statistical impact on 1992-1993 occurrences and casualties has already been explained in the 
textual overview. 
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Table 1 


Railway Occurrences and Casualties 
1983 - 1992 Data Classified According to Previously Existing Reporting Criteri 
Prior to 1 August 1992 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 


Accidents 
Main-track train Collisions 29 17 14 14 12 10 g 7 8 8 
Main-track train Derailments 202 213 175 147 130 38 113 102 107 127 
Crossing Accidents 567 595 606 524 459 502 469 386 407 387 
Train Coll./Derail. in Yards/Spurs/Sidings 112 140 158 172 195 203 175 227 259 24 
Coll./Derail. Involving Non-railway Industry* 3 5 2 12 17 19 16 43 50 38 
Collisions/Derailments Involving TMC/MWE ** 53 46 40 28 28 15 17 23 25 14 
Employees Struck by Rolling Stock 35 38 25 21 23 19 9 11 14 11 
Passengers Struck by Rolling Stock (0) fe) 2 0 0 0 0 1 0 3 
Trespassers Struck by Rolling Stock 112 100 106 84 92 108 88 84 93 99 
Total 1,113 1,154 1,128 1,002 956 975 896 884 963 933 
Incidents 
Fires 33 24 26 22 21 24 17 14 19 15 
Dangerous Goods 288 609 409 457 473 473 407 427 655 574 
Other 153 131 134 138 106 60 47 91 171 129 
Total 474 764 569 617 600 557 471 532 845 718 
Million Train-miles *** 726 773 753 750 762 780 745 684 744 Tes 
Accidents/Million Train-miles 15.3 149 150 134 125 125 120 129 129 125 
Accidents Involving Dangerous Goods 
Main-track train Collisions 12 4 3 3 1 1 3 1 1 1 
Main-track train Derailments 43 46 45 36 36 30 37 44 æ 45 
Crossing Accidents 9 10 8 7 13 11 7 10 15 5 | 
Train Coll./Derail. in Yards/Spurs/Sidings 90 112 135 155 185 187 160 216 246 22, 
Coll./Derail. Involving Non-railway Industry“ 3 5 2 12 17 19 16 43 50 36 
Casualties 
Accident Fatalities 121 122 123 115 104 109 140 102 123 18. 
Accident Injuries 665 537 532 574 435 449 418 350 446872 
Incident Fatalities 5 2 5 3 2 2 2 1 2 a 
Incident Injuries 57 56 38 56 69 35 57 41 17 8 


Collisions/derailments involving non-railway industry are all dangerous goods related. 
™ TMC: Track Motor Car 
MWE: Maintenance-of-way Equipment 
** 1990-1992 train-miles are estimated for Non-Class 1 railways which represent less than 4 per cent of the total. 
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Table 2 


Fatalities by Type of Accident and by Category of Person 
1983 - 1992 Data Classified According to Pre viously Existing Reporting Criteria 
Prior to 1 August 1992 


1984 1985 1986 1987 1988 1989 1990 1991 1992 


Main-track train Collisions 


Employees 2 0 0 8 0 2 (e) 0 (e) 0 
Passengers 4 0 0 16 0 0 0 (e) 0 0 
Other Persons 0 0 0 0 0 0 0 0 0 fo) 

Total 6 0 0 24 (1 2 0 0 0 0 


Main-track train Derailments 
Employees 
Passengers 
Other Persons 
Total 


e © © Oo 
nn © © = 
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e © © © 
ee © © © 
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o ooo 
© © o 
D © © ND 


Crossing Accidents 


Employees 0 1 1 1 0 0 0 0 3 0 
Passengers () 0) 0 0 0 0 0 0 0 4 
Pedestrians 4 1 5 4 5 6 7 3 6 6 
Vehicle Occupants 56 67 52 41 45 52 78 45 54 63 
Other Persons 0 1 0 1 0 0 0 0 0 1 

Total 60 70 58 47 50 58 65 4 #6 74 


Train Collisions/Derailments in Yards/Spurs/Sidings 


Employees 1 0 1 (e) 0 0 3 0 0 0 
Passengers (0) (0) fo) (o] 0 0 (e) 0 0 0 
Other Persons (¢) (0) 0 (0) 0 0 0 [e) 0 0 

Total 1 0 1 0 0 0 3 0 0 0 

Collisions/Derailments Involving Non-railway Industry 

Employees 0 0 0 0 0 0 0 0 0] e) 
Passengers 0 (o] (¢) 0 0 0 te) (0) 0 0 
Other Persons 0 0 0 0 () 0] ) 0 0 0 

Total 0 0 i) 0 0 0 0 0 0 0 


Collisions/Derailments Involving TMC/MWE 


Employees 1 fe) 2 0 0 0 2 0 fe) 0 
Passengers 0 0 0 0 0 0 0 0 0 0 
Other Persons (e) 0 1 0 1 0 0 0 0 0 

Total 1 0 3 0 1 0 2 0 0 0 

Persons Struck by Rolling Stock 

Employees 6 7 3 6 7 2 3 4 3 4 
Passengers 0 fe) fe) (0) (0) 0 0 0 (0) 1 
Trespassers 47 43 58 38 46 47 47 50 57 57 
Other Persons (0) 1 0 0 0 0 0 0 0 0 

Total 51 61 44 53 54 60 62 
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Table 3 


Injuries by Type of Accident and by Category of Person 
1983 - 1992 Data Classified According to Previously Existing Reporting Criteria 


Main-track train Collisions 
Employees 
Passengers 


Other Persons 
Total 


BoRG 


Main-track train Derailments 
Employees 
Passengers 


Other Persons 
Total 


Roo R 


Crossing Accidents 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Other Persons 0 
Total 265 269 


D 


Train Collisions/Derailments in Yards/Spurs/Sidings 
Employees 40 32 
Passengers 0 0 
Other Persons 0 0 

Total 40 32 


Collisions/Derailments Involving Non-railway Industry 
Employees 0 0 
Passengers 


Other Persons 
Total 


Collisions/Derailments Involving TMC/MWE 
Employees 74 
Passengers 0 
Other Persons 0 

Total 74 


Persons Struck by Rolling Stock 
Employees* 30 
Passengers 
Trespassers 71 
Other Persons 0 
Total 101 


* 1 injury each in 1989 and 1990, 11 in 1991 and 16 in 1992 are employees injured 
as a result of trespasser accidents. 
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Table 16 


Accidents Involving Persons Struck by Rolling Stock and Casualties 


1983 - 1992 Data Classified According to Previously Existing Reporting Criteria 
Prior to 1 August 1992 


1987 1988 1989 1990 
Accidents 


Employees Struck by Rolling Stock 

Passengers Struck by Rolling Stock 

Trespassers Struck by Rolling Stock 
Total 


Fatalities 
Employees Struck by Rolling Stock 
Passengers Struck by Rolling Stock 


Trespassers Struck by Rolling Stock 
Total 


Injuries 
Employees Struck by Rolling Stock * 
Passengers Struck by Rolling Stock 
Trespassers Struck by Rolling Stock ** 
Total 


* 


Includes contractors 
™ 1 injury each in 1989 and 1990, 11 in 1991 and 16 in 1992 are employees injured 
as a result of trespasser accidents. 


Table 17 


Trespasser Accidents by Owner of Track 
1983 - 1992 Data Classified According to Previously Existing Reporting Criteria 


1983 1984 1985 1986 1987 1988 1989 1990 
Canadian National Railways 
Total Trespasser Accidents 52 60 41 48 
Passenger Train Related 16 12 


Canadian Pacific Limited 
Total Trespasser Accidents 
Passenger Train Related 


Other Railways 
Total Trespasser Accidents 
Passenger Train Related 


All Railways 
Total Trespasser Accidents 
Passenger Train Related 
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Table 20 


Incidents and Related Casualties 
1983 - 1992 Data Classified According to Previously Existing Reporting Criteria 


1983 1984 1985 1986 1987 1988 


Incidents 
Fires 
Dangerous Goods 
Other Incidents 
Total 


Fatalities 
Fires 
Dangerous Goods 
Other Incidents 
Total 


Injuries 
Fires 
Dangerous Goods 
Other Incidents 
Total 


Incident Casualties by Category of Person 


Fatalities 
Employees 
Passengers 
Other Persons 


Total 


Injuries 
Employees 
Passengers 
Other Persons 


Total 


8 a bb 4 OS 69 9 eg 9g gg JB}O]L 
0 0 (0) 6 A SL 9 L L 9 seuuosied senny 
0 b 9L Le S Zt vl 6L €z ÿ sineBe/{oA 
8 gL Se le 82 Ze 9€ gl ce Lv seAojduz 
S9SS®]|q Op 21QUION 
(] Zz L z z z € S z S [eJOL 
0 (0) 0 0 0 (0) 0 a 0 4 seuuosied segny 
0 0 0 0 0 a 0 0 0 0 sine6e{oA 
0 rd L zZ 2 0 € € z € seAojduz 
SHOW ep 9/QUON 
euuosied ep euoBayes sed syuepioui,p SOUUNJOIA 
8 a by 24 9 69 9 ge 96 gs [BJO] 
A 9 92 02 94 vb se LE SY SY sjuepiou! segny 
Ss Z 8 vi vk 9 02) 2 Ss Z sesnejeBuep sesipueyoreyy 
b + L os 6h L 0 € S seIpUeoU| 
S9SSe]|q OP 81QUON 
0 (4 L z z z € ¢ z s [e)01 
0 z L z z z € S z S sjueppul senny 
0 0 0 0 0 0 0 0) 0) (0) SesneleBuep sesipueyosey 
0 0 0 (0) 0 0 0 0 0 0] selpueou] 
SHOW ap 81QUON 
SIL sv8 OZES ily 4SS 009 219 695 +92 lp [8101 
GC LL 16 + O9 901 SEL PEL LEL es SJUEpRUI segny 
PIS 999 lty Ov Elt fly Lov GOP 609 992 sesneieBuep sesipueyorey 
sto 6k: rat vz ce @ D ve € setpueoul 


SJU9plou] 
266+ 1661 0661 6861 S861 861 9861 SR6L PeEl E61 


2661 1908 181 ne,nbsnf) 1sg 
€] INS Juewe/Hey ej JUBAB JUE}SIXE se1e]l19 se uojes seeuuog 661 - E861 
SOUW!JOIA OP 81QUOU je SJUEPIau] 


OZ neejqel 


€ AX3NNVY 
ASN 


epeue np syodsuei} sep ayunogs e] ep neeing vy 


sineBeAoa ep suey Sep esned ue JUEJOW 
sngui sep 8 SNUBAINS sjuepHoep [e}0 
12} ep uIWEYo ep seluBeduo9 sep ejquiesuy 


sune6BeAoA ep sureg Sep esned ue JUBYSV\ 
snqui sep 8 SNUBAINS sjuePOoe,p [ejOL 
12} ap UuIWEU) ep sejuBedwWoOd se1ny 


sineBe{oA ep surey sep esmed ue JUEHON 
sngui sep 8 snUeAINS SJUEPIL98,P e}0L 
99}! enbiyloeg uelpeue) 


OL lz suneBeAoA ep suren sep esneo ue JUEYEN 
Sy =a snqui sep & SNUeAINS SJUEPIOB,P fe}OL 
(ND) epeueo np xneuoneu 4194 ep sulWeYo sep eiuBedwo0D 
ge6l +61 E86l 


(2661 1908 404 ne,nbsni) 158 
a ins Juowue/Bey ef JUEAE JUEJSIXE S818J119 Se] UO[OS Se9UUOG 2661 - E861 
eloA e] ep ouleyolidoid 8j UOJ8S SNJJUI Sep B SNUSAINS SJU9PI99Y 


LL neejqeL 


‘SNAUI Sep B SNUEAINS SJUSPIOOE,P BAINS B] B SPSSEIQ 19 JUO 2661 UE 91 enb ISUrR ‘1661 US LE 
‘066L UE Un ‘686L ue UN ‘seinsseiq sep iqns jue/{e se/{ojduue,p 10} eiquiou NG .. 
sineue:denue sej pueiduon , 


181OL 
.AUenol jeugyew np sed seyney SNAU] 
jueinos jeueyew np red seyiney sineBeAoA 
. Jueinoi jeLEyew np red seyney sg4ojduz 
S9SSe]|q ep 91/QUON 


18101 
juejnos jevieyew np sed seyney snqjul 
juejno jeueyew np red seyney sineBeAoA 
jugino! jousyew np sed seyiney seAojdwy 
SUOW Ep BIQUION 


JEJOL 
juejnol jeueyew np sed seyiney SNAUI 
Jue/noi jeueyewu np red seyiney sineBehop, 
juejnol joueyew np sed seyney seAojdwy 
SJU9PI99Y 


C66L 1008 18[ ne,nosni 
e ins juewe/Bey of JUBAE JUEJSIXE S818}119 SE] UOJES SEGUUOG 2661 - E864 
SOUII]OIA OP E1qUIOU Je 
juejnos jeuojewu np sed segyney seuuosied sep R SNUSAINS S}UEPIsoYy 


g} neelqeL 


€ AXANNV 


D EEE 


ct epeueg np su1odsue1} sep eyinoes Bj ep neeing 


“SNQul Sep B SNUBAINS SJUEPIS98,P 8JINS B] B SPSseiq 919 JUO Z66L UE 9} ENb Isure ‘1661 US LL 
‘0661 Ue UN Je 686} Ue UN ‘seinssejq sep iqns yUeAe spAojdiue p m0} eiquuou ng . 
ÿZ 16 4104 JeJoL 
0 seuuosied senny 
bZ snaul 
0 sinee{oA 
oe » SeAojdwi3 
yuRiNol jeueyew np sed sesunay seuuosi94 


18101 
seuuosied senny 
sine6e{oA 


seAo|duz 
AAW eP 32 1Q 2P “J9P / 1109 


[AE Leg R 
seuuosied senny 
sine6e{oA 
0 seAojdw3 
S9JIe1AO19] UOU SeluBedwWod sep esne9 ue jJueyeui JOP / ‘1109 


st ze le101 

L 0 seuuosied senny 

€ 0 sineBeAoA 

CE seAorduz 
JUSW9}IA9,P Selon / Side / seen - ‘19p / 1109 


18101 
seuuosied senny 
SOINDIYPA ep Sjuedno90 
suo}Sld 
sineBehop 
seAojduz 
neealu e sobessed xne sjuapiooy 


682 
0 
SSe 
L 
ML, 
oc 


18101 
seuuosied senny 
sine6e{oA 
seAotdu3 
eyediouud e1oA ue sjuauial|I219Q 


GP AA 


18101 
seuuosied senny 
sineBe{on 
seAojdu3 
ejediouud 810A US SUOISII}OD 


2acre 


0661 6861 8861 2861 9861 


2661 1008 164 ne,nbsn/) 158 
of ins juewe/Bey ef JUEAE JUEJSIXE S810}119 Se] UOJES SEGUUOG Z66L - E861 
euuosied ep e1069}e9 sed je juep/29e,p ed} ued sessejq ep 81QUOoN 


€ neolqel 


€ 3X3NNV 
CE 
epeuey np suodsue!} sep 9H1IN29S 8] ep neeing 44 


(A!) 09 vs 0s 6p €s wy 19 LS €s Jeol 
0 0 0 0 0 0 0 0 b 0 seuuosied senny 
1g 4S 0S Lv lv ov 8€ 8S ey lv snQu| 
L 0 0 0 0 0 0 0 0 0 sineBe{AoA 
v € Ÿ € CA Z 9 € L 9 seAoduz 
Juenol jaueyew np sed seouneu seuuosi84 
0 0 0 z 0 L 0 € 0 L [8101 
(e] 0 0 0 0 L 0 L 0 0 seuuosied senny 
(e) 0 0 0 0 0 0 0 0 0 sinebeAoA 
0 0 0 A (0) 0 0 © 0 L ssAojdu 
AAW 2P 1 1Q ®P ‘SP / 1109 
0 0 0 0 ft) 0 0 0 0 0 [8101 
0 0 0 0 0 0 0 0 0 fo) seuuosied senny 
0 0 0 0 0 0 0 0 0 fe) sineBe{onA 
0 0 0 0 0 0 0 0 0 0 seAojduz 
SJIeIAOL8} UOU SeluBeduo9 Sep esne9 ue JUBYOW “WEP / ‘1109 
0 0 0 € 0 0 0 L (] L JRO] 
0 0 0 0 0 0 0 0 0 (e] seuuosied seany 
(0) 0 0 te) 0 0 0 (e) 0 fe) sineBehoA 
0 0 0 € (0) 0 0 L 0 L seAojduz 
JUBWO}A9,P SelOA / Side / SeBeu - “IEP / 1109 
wl €9 oy $8 8s os Ly 8s 04 09 {BOL 
L 0 (0) 0 0 0 b 0 L 0 seuuosied senny 
€9 ¥S SP gZ es S+ Lv os 19 9S SEINDIUEA ep sjuedn290 
9 9 € Z 9 S v S b v SUO}OId 
14 0 0 0 0 0 0 0 0 0 sineBe{oA 
0 € (0) 0 0 0 L b b 0 seAojduz 
neeaAIu e sobessed xne sjuapiooy 
A 0 0 0 0 0 0 0 L 0 {BOL 
0 (0) (0) (0) (0) 0 0 (0) 0 (0) seuuosied senny 
(0) 0 [e) (e) fe) fo) 0 0 0 (o) sineBeAoA 
] 0 0 0 0 0 (0) 0 L 0 seAojdu 
ejedioulid si0A ue sjueuuie]|I219 
0 0 0 0 @ 0 ve 0 0 9 1e10L 
0 0 0 0 0 0 0 0 0 0 seuuosied segny 
0 fe) 0 0 0 fe) 94 0 0 v sineBehop 
0 0 0 0 a 0 8 0 0 € seAoiduz 


ejedioulid 8J0A ue Suoisi|09 | 


661. 1661 O661 6861 8861 2861 9861 S86l Pe6l E86l 


C66L 1008 164, ne,nDSn]) [Sg 
oj Ans Juewe/BeH ef JUBAE JUEJSIXE S618]119 Se] UOJes SeeuUuo 2661 - E861 : 
euuosied ep en106oes Jed je juepi29e,p odA} sed sow ep e1quOoN | 


a neelqel | 
€ AXANN 


Lt epeues np suodsuel] sep andes e] ep neeing 


TRO} NP % + ep SuloW juequesgidel INb ‘| euoBeyes B] enb 
seqne seyiobeye9 ep sesreiAoiiey seiueduoo sej inod syqewmoidde yuos 2661 8 0661 JNod selliu-suren SO] aan 
S{OA E] EP UEREQUE,P JeLIEVEW : AJ UOAdedsu! p euISR1Q : IQ … 

‘sesneieBuep sesipueyosreul sep & SEI] SNO] JUOS SEIIEIAOLIE) 
uou seluBeduoo sep esneo ue jueyeu SJUGWPI|IEJEP / SUOISI|OO Sey, 


Zt LP Zs SE 69 9S 8€ 9S ZS }UepIOUI UN _p Eins BB sesselg 

0 4 k 4 A & 5 S % S JUSPIOUI UN ,P 8JINS B] B SLOW 

|2LE Wh 656 Bip 6rh Ser lS 2g LES co juepiooe UN ,p eyins ee sesseiq 

Set eel col Ort 601 ÿoL SEL ect A Leb JUSPI098 UN _P 8JINS E] 8 SHOW 
SOUUNOIA 


.S@1T81AO1I8} UOU 


9€ 0s ey 9k 61 Zt rat 2] S € seiuBeduico sep esneo ue jueyeuu ‘16p / 1109 
| OZ = We 912 O91 281 Sel SSL SEL ab 06 JUGWEIIAE,P SeloA / side / seBein - ‘19p / ‘1109 
s St ok L bb €L L 8 OL 6 neealu & seBessed xne sjueproy 
i Md le oe ge ge Sb % & erediouud ejoA ue sjuetuellreieq 
b L L € L L € € v TA eredioulid eloA ue suoisillo9 


| sesneiebuep sesipueyosew Sep esneo ue JUEJJEWU SJUOPI0Y 


Sct 66tL 6SL OZL SL Sel pEL OL EPL e'sl Se||I-SU/E1} BP UOII|ILW / SJUSPI29\ 
‘StL pl 89 See O'8L SOL OSL ESL SU zz eax SO[W-SUIEI] BP UOIJIIN 
si. she zs Llp = dss 009  ZI9  69S +92 bé jeJOL 
621 VA 16 ly 09 901 SEL vEL LeL Sl seqny 
is) S39 «zy OO OLop Er ectr Love 6 ee SeSNneJeBUEP sesipueyoreyy 
ET 6L vi Zt pa bz ez 9z pe € selpueou] 
| SJU2pIou] 
| 
66 696 pes 968 546 956 ZOOL 9211 SLL ELLL jeJOL 
66 £6 re 88 801 2 ve 901 Ol EAN Jueinoi jelLigyew np sed seyiney SNAUI 
€ 0 L 0 0) 0 0 z 0 0 jugino, jeugyew np red seuney sineBeAoA 
EL ae LL 6 6 £2 Le se ge Se jueino! jeLeyew np red seyney seAojdwy 
vk se € Zt SL ee ee OP ov € == AIN ©? 18 1Q 8p SJUEULEIEIEP / SUOISIIOD 
:S5611A0118} UOU 
18 0S ey 91 61 ia HA z S € selueduoo sep esned Ue JUBYEU “JEP / ‘1109 
92  6S2 Lez SLL £02 S6L LA esi Opt rags JUGWEPIAN,P SEIOA / Side / seBela - “9p / 1109 
18 =— ss LOW 98€ 69+ 20S 6SP ves 909 S6S 19S neenu & sebessed xne sjueppoy 
4 40! zoL ell 66 OE Zp SLL ele 202 efediouud e10A ue sjueuue19Q 
8 8 L 6 ol HA pl pl PA 6e eredioulid ejoA ue SUOISII|OD 
SJU9PIS9\Y 


| 
LT 1661  O661 6861 8861 2861 9861  SB6L edi  ES6! 


| 661 1908 181 ne,nbsn|) 154 
_ 1 ANS Juewe/Hey a] JUBA JUEJSIXE S618]l19 Se] UOJas seeuuoG Z66L - E86L 
SOUIIJOIA 19 S8112/AO118} SJUEUWIOUGAZ 


| neejge] 


€ SIXANNV 
D PI SS 
epeue9 np syodsue.} sep eyunogs Bj ep neeing Ob 


‘anbysiyeys ndiode suep esnbijdxe 
919 elap e £661-266L 4NOd SEWNOIA Sa] Je SJUBWAUaAS Se] INS SeNbIsHeYs se] INS eOUAaPIOUI,] “SesA|d 
suloW JueWwejquiepisuos juos ¢} ebed ej e saenbuojsiy senbiysneys saj uns SeguUOP sa] ‘ouop ‘seyeubis 
ene snjd jueAlop eu Inb juepioui,p sad} saj siwo e UO ‘eouue enbeus sAgje snid % G e ÿ ap jUBAeUSIOp 
1S@ S]UBPINNB p 810} 21quou aj ‘ouog ‘£L ebed ej e sjuapiose sap aWLUOD SalJISSe1991 919 JUO ‘Op ebed 
e e ‘sexeuuoo juepioulp sedA se] ‘ajdwexa 124 ‘sejjenjoe je seinoliojue UON18109p Ep Seouobixe se] 
eue BOUBIOYIP e] XNaIW 8j 81 | neejqe) 87 ‘£ exeuUe] SUeP sudWos juos 9Bueuys juo INb xnesejqe] 
$9] JuaWa/nes ‘uolj212/99p ep SeoueBixe SeJeAnOU sep je SeUUSIOUE Sep NYaA US seHueYoU! JUeINoWEp 
xnegiqe} sureyeo enbsing ‘senbiysiyeys suosiesedwoo ep suy xne E661 ep enbiysyjeys eseWWOS 9} 
suep exeuue ue SedRid queries xneejqe] se] anb ajeuBis e UO ‘aureWWOS 99 sueG ‘SUOINUIJEp seuuorbue 
$9] UOJES SJU9pIOUI Se] Je SJU8PI,08 Se INS SeauUOP se] peuoiduo 2661 ep enbisnels e1rewwos 97 


sajusp999id soguue sa] 2018 sonbysneis suosjeiedu09 


€ SXANNV 


6€ epeue) np syodsuel) sep eyunoes eb] ep neeing 


‘Juawnsop jJueseid a] suep sesIA91 9) 
JUO S| ‘Saineligjue Suoneoljqnd sa] suep SanjeAd JU9IE]S SeQuUe SaJelUJap $90 JNOd sajjIWI-SUIes] S97 


‘sinabehoa xne saunsse]q se] je saAojdwa sap 
Suqns Yow Be] jUeAeUS10p pueidwoo sineBe{oa / soojdus sap e snuenns sjuapiose sep el1o69es 
e] ‘JUenoi jousjeu np sed ssounoy seuuosiod sep snjd uy ‘«Sjueplooe seine» sap euoayes el] 
Suep Slidulo9 jueuejureu JUOS Se9 S90 ‘JUE/NO1 jaye NP sysonjosjap SUN ke Jeu} juoreae sa Aojdue 
xne seinssejq sep eiquou pue unnbsing ‘sineBe{oa / safojdwe sep e snusuns sjuapiooe 
Se| Sane sadnoiB aj9 yuo sineBe/{oa / sofojdue sep esneo ue jueyeoui sJueweusns sonne so] 
‘C661 US SJU8ploul sa] NESANOU ep JUEHJISSE]O UT “SJUSPIOUI Sp eID SEessEjO juelee SINSHeAOA / 
seAojdwe sep asneo ue jueyeW SJUGWIAUBAD seine SIeAIG ‘JUR{NOI jeuejeuwu Np Jed seaynay aje Juo 
Seuuosied sap no seo sep jualeye sineBe{oa / seAcjdwea sep e SnuaAINS sjuepisse sej ‘266L JURAY 


epeue, np syodsues) sep s]1n99s e] ep neeing 


€ 


PE LE OT TES EC SLT ST EEE EE TRS PRE EDR RS SORTE 


*«SJU9PI998 Seine» sep eoba}eo ej suep 
NESANOU EP SESSEIO 9]9 JUO SJUBWAUSAE SEQ ‘SNAUI Sap Jed asidwe | ns souuopueqe S8[NIU9A sep 
no sjalqo sep juereueiduoo snjuI sep e SnueAINS sjuapiooR Sa] INS Senbuo\siy SeguUOp seules 


"‘yuawaBueyo 
29 OP UOIJOUO} US S89SIA91 9]9 JUO AW Ep SIUSWS|IP19P Sa] Je ejediouuid SIOA Ua sjueWus||Ie19p Se] 
ins sanbuojsiy seauuop SE] ‘ESI8A 89IA je SUIR1} SEP SUIWIOO SESSE| JUBUSJUIEU JUOS (AZ) 2101 
e| BP Us!}e2]U9,p JOUa}yeWW NP eWIWOD S218PISUOO JUeWeINneusJUe JUe/NnOi [aUsJeu ep Saiueb suleHeD 


‘tL 


: yuawasiogid Snjq ‘NesANOU 9P aljissejo 
aj@ e JueweusAse UN ‘seo senbjenb sueq ‘eossejo yeJe euoBoyes enbeyo uode} ajjanb ep 1eyu191 1nod 
senbuo]jsiy seauuop ap aseq ke] ap epre| B NEEANOU ap aeuIWeXe 9}9 & SJUeWeUYA9,p euoBoyeo enbeyo 


sjuawebueyd sony 


(‘seajsnfe saauuop sa] nesAnou ep 
ajnojeo alone seide senbuoysiy sanbiysiye}s xne souodde 9}9 juo sineuiwu sjuewieBueuo sesne/p ‘9sIA91 
919 B Je J09.1JOOUI WEIS 2661 ep enbysiye}s aurewwog ej suep enqnd 066L inod sesse|q ep siquiou 97) 
‘2661 ua nbsnf soinsse|q se] Sejno] e1ooue jueuueiduwos sjuaploul Saj INS Xnea|qe] Sa] ‘SaJU2p9991d 
soguue sep seouuop se] 1nod seAeiB je seieBs] sainssejq Se] eue SoU91aIp e] 9118; Ap ejqissod 
sed jsa,u ji.nbsing ‘sessajq sap juaresiey syuapioul,p sedA} sureyed ‘siper “yuaplooe uN eWIWO) 
919pISUO9 se saneih seinsse|q sep no aun JueSIe} JUBWAUAA? UN ‘saljanjoe UONE1E29P ap Seouabixe 
sep nueA uy ‘segjeubis ae JUe!eAep ‘uoISnjUoo no e1ndnos ajdwis euN.p no eiquiew un,p syed 
eun,p wessibe;s |Inb ‘seinssajq sej Sseino] ‘siper ‘soajeublis 9119 jUaAIOp senesB sainssa]q se] Sajnes 


‘$ OSE Z ep snjd ap ayediouud aloa Be] e 
sjeueyew seBbewwop sap jualesneo ja ‘s}uawal|ieiap Sap JUeleJ, no ‘sasna1euep sasipueyosew 
sep esneo ua jualeyow ‘sow sap jualesiey sjls onb sajeubis 912 JualeAsp aud} ap je 
seaud neeaiu e sebessed xne sjuapiooe saj anb sipue] ‘sajeuBbis uareya souqnd neaalu e sebessed 
xne sjuapiooe Se] sno} ‘siper ‘sajeuBbis 919 yUaAIOp neaniu e seBessed xne sjuepiooe se] SNOL - 


‘$ OSE Z ep snjd ap sjeuayew seBewwop sep juereujenuse ejediouuid s10A ua sjuaplooe 
sep Is je ‘sasnosebuep sesipueyosew sep e Sol] JUS], NO SHOW sap jualesiey sji,s Sojeubis 
8119 JUSIBASP SUOISI]|O9 Jo SJUeWeIIE19p Se] ‘sIPef ‘Sejeubis 9139 JUSAIOP ejediouud eloA eun/p 
siou je ejediouud a10A ue sjuepisoe se Sno} Je 4ejeuBis e seBeuuop se] inod jinas ep sede Au] - 


: yns euiW09 juewejediould sjuapioul p je SJUepi,9e ,p SauoBajeo Sauleyad eB SJIeJ 919 JUO synole seq 


:LSg ne sajeubis snjd 


JUOS eu ‘ajqgeoieidiui 8101 BUN 8j} ‘SJU9PIOUI Sep aWIWOD SassejO jueAeIedne jueweusA9 ,p SedA} Seq 


‘SJU9PI99e SEP BWIWOD S9SSE/991 9]9 JUO ‘JUEINOI [OU9JEU 
a] INS SelpueoU! Sep eWIWOD ‘SJUEPIOUI Sep aUOCHayeo Be] SUEp SassEjO yUBABIedNe SJUEUWIEUSA9 S8( 


4+ 


: Seinauaqjue uoieie99p ap seouabixe xne sjueueBueuo xnediouud se] juos sjueaIns syuowoBueuo Se] 


‘epeue, np spodsues} sap |eUoljeu 8910 | NS 
jueuue/6e1 np je SexaUU09 SaoueUUOpPIO 398 L-0 e[219U96 aoUeUUOPIO, ep ‘2 ap SUIWIEUY, Sa] INS 107 e| ap 
ge joie] ep SeouaHixe sep NYSA Ua S81IBIAOLS] SJUSUWIOUSAS Se] Je[euBIS UO ‘Z66L INO,P SIOU 8] JUBAY 


uone1e2199p ep SoouoBixs ja SuO!IUIJap xne sjuoweBueuys xnedioutid4 


& AXANNV 


LE epeue) np suodsuel] sep 911N99S eb] ep neeing 


“xnea|qe} S81INE,P SUEP BUUOP SJUSPI,,2,p [EJO} aiquiou ne sed eJepJoouoco aU neejqe} 99 suep 
SIN@}E} OP [B}O} #1quou 8j enb 1ejou ep jueyioduul yse |) ‘juepiose p sedA} suanip inod sJnquiuo9 Sinejoey 
$9] EUUCP OZ Nee|qe} 8] ‘Inejoey nes UN Uojes enuquoo aues eun 1,910 ap ‘ajqissodu enbseid ae1ioa 
‘O[OIYIP S24) JUeUSjUIEU }Se || ‘eouenbesuos UZ ‘spnquuoo Sinejoey Sinelsnid 11018 1nad je sjuewieu9ne p 
SH9S BUN SLULUCD B49PISUOD }S8 JUSWISUSAS UN ‘jenjoe eLAISAS 8] Sue ‘oouue enbeyo ejduuis jueweanees 
HE Seguuop Sel} ep uonejuesoid e| ‘ouop ‘uolsIo9 eun no jJueWeeJep un e onquye yejo jediouud 
An610e} [Nes Un ‘awajshs uejoue] sue ‘seeuuop ap eseq ejjeAnou eun paid uns siw & 1Sg ei ‘2661 uz 


JinquUoo 1n9J9e} sed sjuapiooy 


‘(snauI sep e snuesuns sjuepisoe se] je neeau e sobessed xne sjuapiooe 
Se| inod jnes) juewnoop juaseid 9] suep eluBeduwuoo sed SUOISI[09 / SJUSWS]IEISP Se] INS SeauUop sa] 
gssejo sed eu 1 Sq a ‘ouog ‘sejeued no sajIAIo saliqesuodse] $9] JeUIU18}J9p B IU Jenquye e ayjiqey sed 
Se 1 Sq 9] ‘snid aq ‘eysnful uodey ap seyono] e1je ue yeunod siufeduoo eB] “SesuUOp Sa] jeu juejeidiequ 
suabesn se] IS ‘esnedluon yeies jnquos 1neJ°ez un no S819119 S99 ap Un uojes JUaWaINd seauuop 
$99 ep uonejueseid e7 ‘ejedioulid ejon ue sjuapiooe se inod seo 9] Issne Sioued JS99 ‘SeselAoue] 
uou SeluBediuos ep awew sioped ‘sajuaiayip saiuBedwoo ap juelos uoyeyojdxe p jeuuosied a] je 
UIEJ} 8 “810A B] enb ned es || ‘sejjeusnpui eBeu] ep sese6 sep suep jueuueruns sjuepiooe S99 ap 81quou 
pues6 un “egies jedioulid snajoe np ajqesuodsal eure11o11e] eluBeduos ee ‘suoisi]09 se] je sjueuualleep 
SO] SUILUOD ‘sjuap{ooe Se] Jenquye UO Je eremoue] eluBedwuoo sed seajuesaid juoieje Saguuop Se] ‘siper 


. o1e1AO1E} atuBedwoo sed syuapiooy 

Seguuop sep enbijsijejs uonejueseid Be Je UOIJE9HISSE], EB e sjusweBbueyy 

‘asnasebuep asipueyosew aun ayodsues 

Inb (eusey9-uoIWeD un ajdwiexe sed) ajiqowomne 8INDIYSA UN eSne9 ue jUSyewW Inb nesau e sebessed 
xne sjueplooe Se] Issne eqojfue euoBejeo eyed ‘uonsenb ue uobem np sesnesoBuep sasipueyoiew 
ep en} sun ne e A inb yuewasessadau sed oyiubis aN ‘jelgo ane yno} no jueinol jauayew np 


sed eynay 359 no aynay ‘ajesop esnaiebuep asipueyosew oun (guodsues) JuswWedes e no) syodsueB) 
Ib ‘uresy un,p ‘uoBem jno} Is sesnesabuep sasipueyosew sep asneo ue jeu Juepiooe un nb asapisuce UD 


sesneiebuep sesipueyosew Sep esneo ue jueyewW JUEPI,91/ 
“eUINOIA B] Bp Uonesireudsou] 1eyssesou ep ejqudessns ensselg 


oAeI6 e1nsse|g 


epeue) np suodsuel] sep eyiinoes e] ep neeing 9€ 


-juaddeyoe ua,s no juejnoi jeuejeuu np pioq e yuepuedes as sasneseBuep sesipueyoieu sep (4 
‘UOUWISUUOJIAUS | BP NO susiq Sep ‘souuosiad sep a1n99s 
e] jeuoiduio9 je suorjouo, ses Jeaexe e ejdeul pus! aj inb enbisAyd eyoedeou! eun jiqns jue/noi 
leLeeu np UOHESIN p gIUNogs E] B SEE] JUEULEJPEUIP JUOS SUONOUD Sa] juop eHedinba,p siquewu no, (6 
‘eAU9P BE] B Wed juenoi jau9yewW 9]  (J 
‘uewennow uos e aiqeodde uonestiomne] ep Seul] Se] assedeap juno! jauayew aj = (8 
‘uonoejoid ap ainsew Sues JUaWeANOW ep suUOH}esUO}Ne,p juaWaYyoNeAsyo Un }Inpoid as |! (P 
‘@10A Bj INS yURINO! jovayewW NP NAgid yUBWAaANOW 
e| nod asinbes ajjes enb ejueuBienuos sulow UOHeoIpul aun ayoIye 12} ap UlWeYo ep jeubis un (9 
‘uonoejoid ep einsew sues ayeuoUe uoysod ue assie] jse ejediouud elo4 ep abeyinbye un  (q 
‘\UaIAINS UoISI[09 ap enbsu un  (e 


: Seo 9] uojes ‘jenbnp sinoo ne }ue/noi jaayewW ap UOIESI|NN| ap JUSWIS)9811P JUEHNSE1 JUEPIOU] 


Jayeubis e 21IRIA0118} JUSPIOU| 


‘esIL101dW109 

1Se JUSWJUUOJIAUS | ep no sueliq sep ‘souuosiod sep ajun9es e] enb euos ep 18} ep uIw 
-eu9 ne sebewwop Sep eUUoISE,20 No uoIsojdxe auN no aipusouU! Un esNed No Yqns JOS (A 
‘UOHeSIININ,P ayNoes eB] jueyewoiduwos use Inb sebewwop sep yiqns os (A! 


‘sesnaiobuep sesipueyoew Sep JEU2}U09 
nb wes uo juop jueweBieuyo 1eiuep uos ep find aye sed eu jinb no sesnesebuep 


sesipueyoiew sep apodsuey) nb suoje juewaylesap un no uoisijoo eun Yqns Jos (a 
‘sinoBe{oa sep euodsueu |i nb sioje Juewey|!es9p UN NO UOISI]}OO BUN }IGNS Jos (u 
‘neeau e eBessed un e UoISi[09 BUN }IGNS }I0S (( 
: Juejnol jouayewW a}  (q 
‘nU9JU09 UOS ep no JURINOI [eau NP JUS, UN DEAE JOR}UOD US }IOS (1 
‘gipuaosep Uap ules} US NO JURINOJ jaUayewW Np Plog e }OS (1 


: 04}9,P We} np apeoep no aaeih ainssajq euN yqns euuosied oun = (e 
: Se9 a] UoJes ‘jenbnp sinoo ne juRjNO jaayewW Sp UonESIIN] Ep JUWAa}OOJIP JURYINSEJ JUSPI,9E UN 
Jajeubls & 81IRIAOJE} JUSPI99\/ 
‘snssap-19 (e juiod ne yuoep JU2PIOUI UN No JU9PI,9E UN 185 N89 ‘8A1991109 
einseu ep ynejep e ‘yeunod ae nb 811019 ep sejqeuuosiei SHOW Sap e Neeing 9] JUOP uoyenys eyno] (q 
Jo} Bp UIWAYO UN INS JUE/NOI joLeyeW op UONESINN] SI] JUSPIOUI NO JUepI,9e ynoy (e 
OJIBIAOLHJE} JUS WIOUSAT 
‘suodsue] Sap 2JlINn98$ | ap ja LodSUE] ap SJU8PI,2E S8] 
Jns ejenbue,p uelpeues neang 8j ins 107 e| e je suodsue1} Sep ejun98s e] ap Neng ej ins juewWa/Hey ne 


jueweuojuos sajeufis ane JUAAIOP Inb sereiAo1e sjuoweusns xne juenbiidde,s suoriuyep sejuesoid Seq 


SUOHHUL9G 


L AXSANNV 


2 DE IP EE CP DR RE ES ER LLL 


Se epeue) np spodsues sep eyunoes eB] ep neeing 


à 
“te 
|: . | 
i 
y 
=: Li 

vi AS pal | 
| 
ï » i 

t 

J “3 

£ | f 

i 1 ‘ 
ts 1 i 
F1] rl oa 7 
| 
a 
| 
i 
: 
L 
L 4 =" 
i . 4 


Te 
ie 
Al Mi 

4 i 


ti yew © aa se ibe 
00 ed ow 


Ne 


ui M Up Pay 


‘S661 ep ind B xne}0) se] suep sesuduo9 yUOS senei6 seinsselq se senes ‘1 Sq 6] uns yuUeWE/HeY Np NYeA UZ , 


66 98 OCL 0€ b € é 0 L 0 epeue) 
0 0 0 0 0 0 0 0 0 0 JSENO-PJON NP S6110}1116 1 / UOHNA 
02 8 L b fo) 0 (0) 0 0 (0) enbiuueyiig-e1quiojoD 
bb 0 v L 0 A 0 0 0 0 Byedy 
el 2 OL 6 [0 0 0 0 b 0 ueMeuoeyses 
G 8 OL v b 0 0 0 0 0 EdOJIUEN 
ce vS 8 €l 0 L L 0 0 (0) OHEJUO 
et Z L A 0 0 I 0 (0) 0 oeqend 
€ & 0 0 0 0 0 0 0 0 HOIMSUNIG-NCEANON 
A [o) 0 (0) 0 0 0 0 (0) (6) @5S005-6]|OANON 
0 0 0 0 (0) 0 0 0 0 0 pienop3-soulId-Np-8|| 
0 0 (0) 0 0 [eo (0) 0 0 0 eAneoN-91181 
eUIAOId 
0 0 A A 0 0 0 0 L 0 JeIOL 
0 0 0 0 0 0 0 0 0 0 uojoejoid ep einsew sues SUORESLHO]NE,P JUEWIEUONEAEUD 
0 0 0 () 0 0) 0 0 0 0 esinbei ej89 enb equeurenuos sujou uopeoipu] 
0 0 b a 0 0 0 0 b 0 6ALSP Bj B JUEINOI jELIETeWy 
0 0 b 0 0 0 0 0 0 0 udIs!|}00 ep enbsiy 
0 0 0 0 0 0 0 0 0 0 uORes}0O}Ne,p SeJILUI| Se] essedep JUeLEANON 
0 0 0 0 0 0 0 0 0 0 ereusjoue uonisod ue efedioulid e10A ep eBeyinBry 
.S9SSe]q OP BIQWION 
66 98 OCL 0€ L € é 0 t 0 8101 
rd 9 0 0 0 0 0 0 0 0 uon9e]o1d ep einsew sues SUONESLO]NE,P JUEWIEUINEAEUT 
S SP elt Le 0 € b 0 0 0 esinbe: eje9 enb axueuBrenuos sulow uoneotpul] 
OL SG S € b (0) L 0 L 0 SALIOP BI B JUBINO JOHN 
SE 8 rd 0 0 Ce) 0 (0) (o] 0 uoisi]109 ep enbsiy 
9€ 6L fe) 0 0 0 0 0 0 0 uoges!1o]Ne.p SejILuI] Se] essedep JUEUIEANON 
EL OO 0] 0 0 0) 0 0 0 0 efewsoue uontsod ue eredtoulid e10A ep eBellnBty 
sjueploul 
€661 C661 1661. 0661 6S6L 8861 861. 9861 S86L +861 
€66L - 861 


eouAo1d jo edA} Jed syuepjou, sesjny 


ze neelqeL 


epeue) np suodsue1] sep eylindes e] ep neeing 


© ©0 0 00000000 


Oo 0 0 ©O+T— © © © © Oo w 


"S661 ep ined B xNe}0} Sej suep sesuduoo juos seAe6 seinsselq Se] seines ‘LSg ej ins juewebey np nen ug , 


9 SO OONrFT ONN OR 


wz 
= 


epeueg 
ISENO-PJON NP seso WUE] / UOANA 
enbiuueyl 1g -e1quidjoD 
Bueqiy 
uemeyoyeyses 
EdOIUEW 

OIBJUO 

96gend 
yOIMsuNJg-neeanon 
ESS093-EII8ANON 
PrenopA-Sould-Np-S}] 
eAMmeN-21181 


.S9SS8]q Ep 81QUON 


© © © © WW mm © © © © © © 
Oo ©0000 OT- 

© © © © ©OW + NN — « o 
0 GO ONN OK OK © 0 
Oe OO CAN OSS OOS 
Seo oo oO FTO OO MAOR 
O9 © © © © — © © © + Oo w 


epeues 
JSENC-PION Np 58110} 1 / UOHNA 
enbluue]Lg-61qu0/0) 
eyediy 
uemeyoeyses 
EOIUEN 
ore) 
oeqeno 
HOIMSUNI-TESANON 
eSS093-EI@ANON 
prenop3-eoulid-Np-e}] 
eAneN-e1e1 

SJU9pIou] 


0661 6861 8861 861 9861 S86l P7861 


€661 - ÿ86L 
eoulAoid ed sesneieBuep sesipueyoiew sep esned ue jueyjeuu SjUeploul 


Lz neelqel 


epeue) np suodsue!] sep 9]11n99S e] ep nesing 


ce 


Le 


e661 


© © © co @® 


RESTES 


est 
A 

b 
CE 
es 
9S 
OL 


2661 


L661 


0661 


18101 
nuuooul 
senny 
sjueuue|Bel / uoge]loidxz 
eJ0A 
leUSIeN 


18101 
nuuooul 
senny 
squetue|Be / uonelo|dxz 
810A 
lOUSIEN 
AAW eP 1e 1d 8p SIUeW8|IE19P / SUOISI||OD 


[8101 
nuuoou| 
senny 
sjuewue|Bel / uoneyio1dxz 
e10A 
jeusrew 
JUSW}IA9,P SAIOA / SIdg / SoBe) - ‘19p / 1109 


18101 
nuuoaul 
senny 
sueuwe|Bel / uoneyojdx3 
810A 
lOUSIEN 
JUEGUISUUOIAUT 
ejedioulid al0A us sjuela]|I2190 


18101 
nuuooul 
senny 
sjuetue|Bel / uoneylojdxz 
lOUSIEN 
ejedioutid 910A US SUoisi]|09 


6861. 886! 


661 - 861 
jhnqiiuos 1ne]9e) je edA1 sed sjuepi291 


oz neejqel 


epeueg np suodsue1] sep 9}1sndes e] ep neeing 


(LWLW) se6e19 sey suep 
plz go ble O12 Oo piz Zee siz g'ze l's snunoosed seijitu-surey ep LOI 
Z9L Sel bbl +veg S'pz (WL) senu-suren ep uONTIW 


sineBeAoa ep sureg sep esne9 ue JUEJeN 
SEL tk Sik Lt'L 6z'l WLW red snqui sep 8 snuenans sjueproy 
KEL 66 SNAUI SEP B SNUeAINS sjUEPIOOW 


esneo ue Sesilu SesneeBuep sesipueyoreyy 
0 L 0 0 0 0 0 0 0 0 sine6e Aon ep sureg sep esned ue JUENEN 
poll 2S'6 ZLv'Ol 19'6 06'S zg9 Leo SE'S 19 6ce LWLN Jed suewel1eq 
JUELUEJAGP Selon / side / seBein se] suep “19q 


ol 29 9 Op esneo ue Sesilu sesnejeBuep sesipueyoseyy 
L 0 0 L () 0 L L 2 L sineBeAon ep surey sep esned ue JUEJeW 
Le (0/4 Le 6L Le 62 ve Le €c LE JuUeWIe|IR16P DEAE SUOISII|OD 
00'S 60% lp SOE Soe ssie pre e'e 15e e6e's LWLW Jed suoisijo5 
se el 8s JUGUE}IAP,P SEIOA / side / seBe1g se sup ‘1109 


SineBe{oA ep sure] sep esned ue jueye 
€ Z 6 6 6 ct [AI OL OL rAt juewel|fespp Seve nee 8 sebessed xne sjueplooy 
91 61'S Ly'S O'S O9 +ro zoo 669 So's OL'Z WLW sed neenu @ sebessed xne sjuephoy 
neeAIu e sebessed xne syuepHoy 


sine5e/AoA ep suren sep esne9 ue JueyeY 


69'L OZ pp'L Gp'L est Zak L/'L 96: c'e 'e WLI Jed syuewelreieq 
erediouud eloA ue sjueuuel18q 


sineGe{oA ep suren sep esmed Ue JUEJeN 
0 L G rd 9 Z Z iL: OL LE JUGLUG)|(E4JOP SEAB SUOISIIOT 


100 ELO l'O olo æl'o «cto «oto 6l'o 6l'o «azo WLW red suoisilo) 
erediouud ejoA ue SUOIsII|OD 


€661L - ÿ86L 
SeSIOAIP sonbnsne]s - SJU6pI92Y 


6} neelqel 


epeue) np suiodsueli} sep 9]1n99S e] op neoing 0€ 


-C66L ep med e xne}0} se] suep sesudu09 yUOS seAwi6 seinsseiq se SeiNes ‘1 Sq e| INS JUELE;/BeY NP NYA UZ , 


epeue 
1S8nNO-PION NP S8110}11J8 L / UONNA 
enbiuue}1#-1qu0109 
Byeqiy 
UEMEUOEHSES 
EqOJUEN 
OHBJUO 
26qpn0 
HOIMSUNIG-NEBANON 
eSS093-8]8ANON 
pienop3-eouli4-Np-8|| 
eAneN-81181 

,S9SS2]q Ep 21QUON 


oo M — + © "M + à DO Oo 8 
oo oor NY Sot Se °] N (e) 3 


epeue) 
1S8NO-PION NP S61I0JLJEL / UOMNA 
enbiuue}1#-81qu0109 
Bypeqiy 
UBMEYOIE}SeS 
Bqayueyy 
OHJUO 
seqeno 
HOIMSUNIG-NEEANON 
@5S003-8/|EANON 
prenop3-sould-Np-ej] 
eAneN-81181 

SUOU ap 9/QUON 


ob cy 
0 0 
8 6 
S v 
€ A 
(A A 
02 gt 
9 9 
0 0 
L b 
0 b 
b 0 


epeued 
JSENOC-PION Np sesOWUE] / UOYNA 
enbiuue]l1-81qu10109 
Byeqiy 
UeMEYEYSES 
eqoyueyy 
OHEJUO 
oeqend 
HIIMSUNIG-NBEANON 
eSS09-E|8ANON 
prenop 3 -Sould-Np-el] 
eAneN-811801 

SJU9PI99VY 


= 


6861. S886 2861 9861 S86 861 


€66L - ÿ861L 
eoulAold Jed SEWI}OIA Ep 81qUUOU Je SNIJU, Sep B SNUEAINS SJUOPI29Y 


gL neelqel 


epeue np suodsue!] sep eyundes eb] ep neeing 


vl sineBe{oa ep suren sep esnes ue juByeyy 
OOL SNAUI Sep B SNUSAINS SJUSPH9E,P eyo] 
49} 8p UIWEU) ap seluBedwioo sep ejquiesuz 


0 sineBe/AoA ep sure sep esneo ue June 
€ snauI sep 8 SNUeAINs sjuepooe,p fe}0 |. 
4} ap UWEU9 ep selUBedwioo sanny 


sineBeAon ep sun sep esned ue JuByeyy 
sNAUI Sep B SNUSAINS SJUEPH9E,P JO L 
Sei] enbyseq usipeueg 


(ord 6L OL sineBe{oa ep sure] Sep esned ue JUEJJeN 
tr gt SNAU! Sep B SNUSAINS SJUEPI,98,p fEJOL 
(NO) epeue) np xneuoreu 1e} ap suiweuo sep elufeduon 
2861 9861 SB6L +61 


€66L - ÿ86L 
SIA Bj ep eueJo11doid ej uojes SN4jU! Sep B SNUSAINS SJUEPI99Y 


LL neejqeL 


‘€661 op 1pred B xNe}0} se] suep sesudwuos juos seAe1B seinsselq se] sejnes ‘| Sq el Ns JUeWe|GeY np njeA UZ , 


ly St Cb je}OL 

Zt LA le sine6e{oA 

OŒ pe sgAojduz 
+S9SS9]Q OP 81QUION 


je101 
sineBbeho, 
seAojduz 
SHOW 9p 9/QUON 


18101 
sine6e/oA 


spAojduz 
SJUSPI99Y 


€661L - ÿ86L 
SOUUIJOIA OP 81QUOU Je 
sinebefoa / seAojdwe sep e snueAns sjuepisoy 


g} neeqe, 


epeue np syodsuel} sep eyinoes E] ep neeing TA 


‘S661 ep ed e xne}0} se] SUeP SesUdWOD JUOs seAw6 seinsselq Se] sejnes ‘| Sg EI INS jUeWE/BeY NP NEA U3 ., 
G10A B] EP UEREQUE,P JELIBTEWW : AIN 
uogoedsul,p euISr1Q : IQ . 
epeue) 
JSeNnO-PION NP S8110]H1181 / UOINA 
enbiuue]!-81qu0109 
eyeqiy 
uemeyoyeyses 
EqdOJIUEW 
OHEJUO 
9eqeno 
IMSUNIG-NeeANON 
@5S003-O//EANON 
prenop3-soulld-np-e}| 
eAneN-816 1 
#:59SS9]q 9P SIQUION 


N 
= 
© 
r 
° 8 


° 
2 
a ° B 


© 0 0 00N000 OC 0 
© ©0 00 0+mMm O0 O0 ww Oo 
ONONON TEE Ns EOE SEO 
OMONOINETA OCTO Oe OR ROR 
0 ©O0 00 0MmO0Tr © m od 
O0 © NW © — N 

TAC AS) Se EUNSCEONCORONRTS 
OSONOLNION OS Oe 

OP OF OD On N eae ome 


epeue 
JSENO-PION NP S6110}LJE L / UONNA 
enbiuue]1-81q10109 
eyedqiy 
uemeydeyxseS 
eqoyueyy 
OHEJUO 
oeqend 
HOIMSUNIG-NCEANON 
8SSO9F -O||OANON 
pienop3-eouHd-Np-8]] 
eAneN-8181L 

SUOW ep 81QUON 


(1) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


OU010. 010 0101010. 01010 
© ©O0 00 0. 0. 00 0. ©0 0e 
© ©0 ©0000. 0. 0. 0 ©0 0e 
Oo O0 00TrTrO0O0O0O0O0N 
OOOO (O sOF OC (OFOCO TOF So 
OO Oo = 6) Oo 070 6 oO. 
oooo0o0aoe0o0oe0eo70d 0e 
(oy Key eh toy a fo) Be fo) Go tek fe) Gd) 
oto © © oo: oF oO 0101010109 


ba 
= 
LA 
= 
LS 
oo 
19 
4 


epeue, 

1S8NO-PION np SeJIO}ILJ6 L / UONNA 
enbiuue]l-81qu0109 
Byeqiy 
uemeydexses 
EdOJIUEN 
OHEJUO 
9eqpn0 
HOIMSUNIG-NESANON 
eSS09-E|EANON 
prenop3-eouli4-Np-E1] 
eAneN-21101 

SJU9PI99Y 


© © © © M © © — — mm Oo 

© © © © ON m0 O0 ©. © 

ORONTETE TT NT RE SE 

CROBO ee NRO ht sate 3 AIN OR 
- 

co), Key of hd Un ot Koy Co 8 fo) 

Noo0oed79ocerwnor9d7®é © 

OO Br a PO ar Ne Se LOR 

TAC Oe ON EOS AOC 72 
La 

hme KEE Ph hole pe 8 Ge) ENROTS 

- 


661 7661 1661 O66) 6861 S86L 2861 9861 S86L ÿ86! 


€66L - ÿ86L 
eoulAo1id Jed SOUIIJOIA 


ep E1qWOU Je , AW ©P 1° IQ OP SIUEWE]|IE19P Jo SUOISII109 


GS} nesjqel 


lt epeue) np suodsue!} sep eynogs Bj ep neeing 


“E661 ep snsed e xne}0} se] suep sesudioo juos seAe:6 sensse|q Se] sejnes “| Sg 6] 1nS jUeWE;BeYy Np NEA UZ ,, 
8I0A Bj OP USHEAUE,P jeLIEeEW : AIN 
uogoedsul,p eulsreiq : 1Q . 


€ TR DE O0 OZ 9 8 42 € oo le101 
0 2 z € z Z L rd \ 9 AAW sjuewer|e19q 
0 2 7) 8 rd € 9 6 LL ONE] Id sjuewey|re19q 
0 L ph DL 9 + S ae} 6 UlEA-AZIN }9 UA-1Q SUOISI}OD 
€ L PONS TOI 2 9% OF æ AIN-AIN 18 AIN-IQ ‘1-1 suoisiop 


+.S9SS2/q Op SIQUON 


[210] 
AAW siuewelre18q 
Id sjuewerrei9q 
ulea-AZW 16 UrEH-1Q SUOISIOD 
AIW-AIW 18 A3W-1Q ‘1Q-1Q SUoISII0O 
SHOW ep 2/QUON 


© © © © e 
© © © 0e 
© © © 0 ee 
OVO 707 O76 
ONO © 
© © © ©0 © 
OO — © © + 
© © © ©0 e 
Oo Nr © ea 
Oo © © 8 8 


[JO] 


Se €z (74 8% 
L b ro) a b € b € A 9 AIN Sueue||m19Q 
0 A Z 9 A € S S bb [AI IG SJueWe||R19q 
6 9 9 S 8 S el eb oz gt ufe.R-AAW 36 UB4-1Q SUOISII|OD 
v S OL OL 9 S 6 Z L ob AAaW-ASW © A3N-1Q ‘1g-1Q SUoISI09 


SJU9PI90Y 


1861 986! S861. py86! 


L66L 0661 6861 8861 


E66L - pB6L 
SOULIJOIA Ep 81QWOU JO ,A ZI OP 19 IQ EP SIUSWE]IIE19P Je SUOISII09 


ÿl neelqel 


epeue) np spodsue,)} sep 9]11n99S 8j ep neeing 92 


“S661 ep uned e xne}O} se] suep sesudWOd yUOS seABI6 seinsseiq se senes ‘1 Sq 61 INS yUeLWE;HeY Np NEA uz , 


epeue 
1S8NO-PION Np sesoyeE| / UOYNA 
enbiuueyiig-e1Quiojod 

eyeqy 

uemeyoyexses 

BJOJUBN 

OHEJUO 

oegeno 

yoOImMsUNnJg-NeeANON 
@SS003-8]/@ANON 
puenop3-6ould-np-e|] 
eAneN-81101 


,S9SS9]q ep 91QUON 


O0 0000000000 
Oo O0 000Mm00rTr-O00 + 
0 000-Nr0TrNOoR 
0 000% 07TrOC0Oo00o 
0 0000Tr00NT-O0"*+ 
© © ©O © Kr MOO ON © 
© ©000000NNOo00.+- 
0 00007-00000 7-r 
O0 000000 N00 8" 
O0 0000-0000 


epeueg 
JSENO-PJON Np S8110]1116 1 / UOINA 
enbluue}-81qu0109 
eueqly 
uemeydjexses 
eqoyuey) 
oHreJUO 
26qpn0 
OIMSUNIG-NeeANON 
@8S009-8|/OANON 
psenop3-soulid-np-e}] 
eAneN-818 | 

SHOW ep 91QUON 


© © ©0 ©0 ©0000 O0 O0 ©0 ClO 
© © ©0 ©0000 0 0 ©O0 o0 0 e 
oo ©0 0. ©0000. ©0000 
(oy Key fo toy fo) a Key Ke) oy fem rey Ty) 
fo} Koy Ko) Lol fey (om (ey fof Koy Co fos © 
ooooo0ooeoo0o0eoe0o90o090o ©& 
oooo°0o0 O0. O0. 0: 0 0 0.9 
o. 6: 6) 6: 676. OL SS. 107 OÙ 
oooooooogo°ooo:$9d o 


0 
0 
0 
0 
0 
0 
0 
(e) 
0 
0 
0 
0 


epeue 
JSENO-PJON NP 5611018 L / UONA 
enbiuue}!1-eiqui010) 
eyeqy 
uemeyojeyxses 
Bqoyueyy 
OHEJUO 
98q8n) 
HOIMSUNIG-NCEANON 
eSS091-E|EANON 
prenop3-eould-np-6| 
@ANEN-O1J0 | 

SJUOPI99Y 


sat NS LE à 


En ne snk 


e661 c66L 166! O66+ 6861. 8861 2861 9861. S86l ÿ86! 


E661 - 861 
edUIAOJd sed SEWIJOIA Op 


OIQUIOU }6 JUSWO}IAS,P SEIOA / Side / soel1] Se] SUep S}UEWOE]}!1E19q 


€L neejqel 


epeue) np syodsuel sep 9}1undes Bj ep neeing 


oo 0 0 0 00 0 0. 00e 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


© 
= 


© © ©O M + + © © NN m o 


Oo ©0 0 0 0 0.0 0 0 0. 0e 


‘€661 ep snsed e xNe}0) se] suep sesuduoo juos seAe1B sensselq se} sejnes ‘ LS9 el uns yuowe\Bey np nueA uy , 


eo 
= 
= 
= 
LA 
= 
i=] 
= 


epeue 
1SENO-PION np S6110}I118 1 / UOHNA 
enbiuuey!iq-1quidjod 
Buen 
UBMEYNEYSES 
BGONUEN 

OHEJUO 

28qpn) 
WIMSUNIG-NBeANON 
eSS097-EJSANON 
Ppienop3-souli4-Np-81] 
eAMneN-8181 


,.S9SS9]q Op 21QUON 


SCO CO ONR OOM re Oo 
SO © N © » © © w + o 
2000+*SNN0or Oo y 
0 0N0Tr-wMmOoTrT- Oo 
SCO COC Or MKF KE MK Oo 
C ObT tO to NS RONG 
oO SC oOnNnMMONDO BQ 


epeue 
ISENOC-PION NP Se110}L116 1 / UOMNA 
enbluue]lig-e1qui010) 
Bed 
uemeydeyses 
EGOJIUEN 
OHAUO 
26q9n0 
HOIMSUNIG-NESANON 
eSS09-EJJSANON 
pienop3-eUlId-Np-8/| 
eANeN-81161 

SHOW Op 9JQUON 


Oo 0 00000 0 ©0000 ee 
Oo ©0 0 00 0 0 0 ©0000 ee 
Oo O0 0 0000 0T—-O0O©7- 
© O0 0 0 00 0 ©0 ©0 © 0e 
oo 0 00 0 0. 0. 0. 0. 0e 
Oo O0 ©0000 0 0 ©0 0 0e 
9 O0 0 0. ©0. © 0 0 © ©0 0e 
© © ©0000. ©0. 0 0 0 0e 


epeue 

1S8NO-PION NP S8110}1116 1 / UOINA 
enbiuue]1g-61qu0109 
Byeqy 
UeMmeYneyses 
EAOIUEN 
OHEJUO 
seqend 
HOIMSUNIG-NESANON 
@5S003-8||@ANON 
prenop3-Sould-np-6}] 
SANON-8118 | 

SJU9PI99VY 


Le] 
= 


+ 
- 


DNS OS re 
NC re Or RRC O60 Ne AT 
= 


9 Coon D — ON 


166 O66L 6861 S861. 861 9861 S86 Y86L 


€66L - VEEL 
SOUIAOJd Jed seuwujolA 
ep GIGWOU Je JUELEAG,P SEIOA / side / soel1] se] sUEP SUOISI}]}OD 


ob neelqeL 


epeues np suodsue:}] sep 911n99S e] ep neeing 


ve 


€% 


epeueo enbgsneis : Seoul sejIqowo)Ne seiNoiueA Sep 891N0S 
‘senpoxe JUOS seyel9/9iq Seq , 


29 18101 
0 UOIPld 
S SEINIUGA seAny 
L eBteuojon 
0 ene19491q / epepAsojon 
0 snqoyny 
ve uoIure) 
ly Ze eneuuoBino} / ony 


“sjuepooe  Jebesnun  juenoijeugjeu  Jebesnun  jUeINOl jeveyew 
sep red gyiney np sed red guneu np red 
POL yugino! jousyeW = gNey JeBeSN  JUEMNOIISUSJEN  suneu JeBesn 
ynu ep sjueppoy anof ep sJUepI,0y 
€661 


18101 
UPd 
SOINDIUGA segny 
eBjoucjoyy 
6he19491q / eep{oojon 
snqoyny 
uojwred 
80L epeuuoBino) / ony 


eZ 
0 
v 
0 
0 
te) 
ge 
4 


“sjuepooe  JeDesnun  jueinoljeuieyew  JeBesnun  juelnol jeveyeu 
SEINOW] BWI sep sed eyiney np sed Jed euneu np sed 
sejiqouioyne re01 Juenol jeuigyeyy = guNeYyseBess,  jJU8NOI jeu  suneu JeBesn 
SOINDIUGA ynu ep sjueppoy anof ep sjuepi,oy 
2661 


€661 - 2661 
eguJnof eB] ep juewiou €] 
/ °eduu] / 186esn,p ed} ej uojes neeuiu 8 sebessed xne sjuepisoy 


LE nesjqel 


epeue) np suodsue1} sep eyindes B ep neeing 


‘sHeumoidde se ewe) ep ye seauid neenu e seBessed ep eiquou 87, 


296 LS €9€ 42 sg 19 681 [BJO] 

d/N Ol b € L S ewes ep sebessed 
G/N es a €L 8 62 seaud seBesseq 
pOE L oSL St O€ 62 92 senbjewojne syntsodsip - soijgnd sebesseq 
8241 9L SL pa 6h 6c 62 uonesieuBls ep xneeuued - soqnd seBesseg 


neerlue  sjuepiooe yebesn Un _juejno! jeueyew yebesn un _ueinoi jose 


sebessed sep sed gyney np sed red guney np sed 
8p 8IQUION 101 queinol jeuigyeyy euneu 1eBesn jueinol jevieyeyy eunou Je6esn 
yINU ep SJUEPI,0 1 Jnof ap sjuepisoy 
£661 
18€ Ly SZ € 861 [8101 
Ÿ [e) € 0 & ewe) ep sefesseq 
144 @ Ol 9 92 seAud seBesseq 
061 02 ov ve 6 senbnewojne synisodsip - soyqnd seBesse4 
Gp 6 Le € 92 uonesieubis ep xneeuued - soyqnd sebesseq 
Sjuepooe — jebesnun jUENOIeNEU — Jebesnun  queinol jeuejeur 
sep sed gyiney np sed Jed guneu np sed 
feo juBinol OUEN euneu 106esN juejnol joueyeyy euneu 1e6esn 
ynu ep sjueppoy Anof ep sjuepiooy 
7661 
E661 - C66L 


eeuinof e] ep JUOWOW oj 
/yedui,| / oHessed ap odAj 9] uojes nesalu e sobessed xne sjuepisoy 


O} neaqey 


epeueg np syodsue,) sep elinoes E] ep neoing ze 


“S661. nod xne}0} se] suep sudo juos seleBe] seinsse|q 2818 SJUEPIO9E SO] 8 SEWINOIA SUBS SJLEPHOE Se7 ,, 
“S661 ep 1med e Xne10] se] suep sesuduuos juos seAelB seinsse]q se] sejnes ‘LSg ej Ins yUewWe|Bey np NEA UZ, 


Lov 98€  69p 6Sh pes s6s j8101 
Z ewe) ep sebessed 


oe le seaud sebessed 
opz 982 senbaewuoyne synisodsip - soyqnd seBesseq 
uonestreubis ep xneeuued - sorqnd sebessed 

sjuepiooe sep 9[quasuT 


18101 
eue} ep sefessed 
send sebessed 
senbgewojne sjgisodsip - soqnd sefessed 
uogesipeubis ep xneeuued - sayjqnd sebessed 
,: SOUINOIA SUBS SJUOPI99Y 


18101 
eue} ep sebessed 
seaud seBessed 
senbnewoine synisodsip - soqnd sebessed 
uonesireubis ep xneeuued - solqnd sebesseg 


,S9SS0]q 2812 SJU9PI99Y 


1e101 
eue} ep sebessed 
seaud seBessed 
senbgewojne syqisodsip - soijgnd sebesseq 
uonesireubis ep xneeuued - soiqnd sebesseg 
SHOW 99AE SJU9PI99/ 


€66L - ÿ861L 
SOWIJOIA SUBS je DEAR NeeAIU e Sebessed xne SJU6p199Y 


6 nee|qe| 


Le epeue9 np suodsuel] sep 9]1In99S e] ep neeing 


BON aR SR 


RKN=°88°°Rr 


266! 


ese 


ObL 


S44 2 HR Lee 


L661 


"E661 ep med e xne}0} Se] SUB sesuduuoo juos seAes6 seinsseiq se] sejnes ‘ 1S9 ©] ins juewe|Bey np nyeA uz ,, 
(‘epeueo ne ewe; ep je send neealu e seBessed 00s gz UOIIAUe eyduoo uO) ‘+661 uinf LZ np eyep ue 


uogesifeuBis ep edAy ej uojes epeueo ne soijqnd neeau 8 seBessed ep eiquoU ej jJusUISEp seseyjUesed eque seJiyo se] , 
—————————_———___——— 


Log 


oO 


Moos ee 


0661 


98 S92 612 
el fj 8 
6c SE €E 


se 8s 0S 
8 ie) a 
OL € L 
49 SS Ly 
oF SE 92 
fe) ce) fe) 
€ 9 A 
ey 62 ve 
Le 02 Sk 


6861. 8861 86l 


SkE 


ore 


9861 


Ste 682 
gt L 
Sv 62 
ele = SS 
cok = SEL 
CA L 
61 bh 
LLL pol 
Ove Ltt 


ne 2 DR 
CCE Gio e 


909 Sé6S 
Z Z 

be ie 
89S 19S 
88c 98c 
k v 

vs Le 
CES SSC 
ose SZc 
S86L +861 


(28 €2) 
(poe 2) 
(8€) 
(sve L) 
(8165) 
(824 91) 


18101 
eue} ep neeAIU e sebessey 
s@auid neenlu 8 sebesseq 
[810}-Sn0S 
senbgewojne synisodsip sep re101 
senbnewoyne synisodsip seqny 
selellreg 
eleuuos Je sjuejouBIjo xne4 
uonesijeuBis ep xneeuued sep eyo. 
sonqnd seBessed 


:S9SS91Q OP 91IQUION 


1eJ01 
euJe} ep NeeAIU e seHesseg 
seAud neeaiu e sebessed 
Je}0}-snos 
senbaewone synisodsip sep (a0) 
senbnewomne syqisodsip segny 
selellreg 
elJeUUOS Je sjueJoUBII) xne4 
uogjesijeubis ep xneeuued sep 1101 
soqnd sebesse4 
SHOW ep 9JQUON 


1230) 
eue} ep Neeniu e seBessey 
seAud neenlu e sebessey 
j2}0}-snos 
senbnewoyne synisodsip sep me101 
senbewoyne synisodsip sean 
seleiueg 
eleuuos Je sjuejouBi|o xne- 
uogesieuBis ep xneeuued sep 101 
, sajqnd seBessed4 
sjuaplooy 


661 - ÿ86L 
uonsejoid ep je ebessed 


ep ed} ej uojes SeWI}OIA ep e:quiou je neeaju e sebessed xne sjuepiooy 


g neeiqel 


epeue9 np syodsues sep eyinoes 8] ep neeing 


0g 


6L 


9S 
0 
v 
8 
€ 
S 
ve 
6 
€ 
0 
0 
0 


BESRBLER 


+ 
= 


— 


‘S661 ep inred 8 xNe}0} se] suep sesuduoo yUOs seAw.6 seinsselq Se] sejnes ‘1 SA EI INS jUEWE|BEeY NP NEA UF ,, 


SET, Ss da INSEE 


1891 E:QUOU €] JSe epeueo ej Nod jej0} 67 “PEEL UIN! La ne eoulAoÏd enbeuo suep sonqnd neeaAIu 8 
sebessed ep ynewixoidde eiquiou ej jueuBIsep seseujuerd eque seyiyo se], 


& 
à 


612 682 epeue 
JSOENO-PJON NP S8110]!18 L / UONA 
enbiuue]l1-e1qu0109 

eyeqy 

UeMeYd}eyxSeS 

BqoyUeyy 

OHEJUO 

oegend 

OIMSUNIG-NeeANON 
@SS003-O//EANON 
pienop3-eoulId-NP-81] 
eMmeN-8118] 


s«S9SS9|q OP 1QUION 


(2) 


So) EE BN eRe. FAURE 


epeueg 
SONO-PION Np sesoysse| / UOHNA 
enbiuue}l-81q10109 
eyeqiy 
uemeyoyexses 
BqoNUeW, 
OHEJUO 
26qpn0 
HOIMSUNIG-NCEANON 
@SS00F -O||EANON 
pienop3-soulid-NP-81| 
eAneN-2101 

SUOU Op 2J/QUON 


SPIE) Be AN RESTE SOS OES 
OOP Oa Is OR ORs Oe Oe 


(egy €2) epeue 
(Ov) 1SenO-pioN np sestojlieL / UOHNA 
(690 1) enbuuaug-eiquuoo) 
(6ZZ €) eueqry 
(S6r 9) uemeyaeyses 
(LSL €) eqoyueyy © 
(Z8b S) oauo 
(ers 2) 9eqenD 
(pes) YOIMSUNIg-NeeANON 
(y6E) ess093-elleAnoN 
(0) prenopa-souli4-np-e1| 
(1) eAneN-e1u01 
+ SIUSPI99VY 


0661 6861 8861 861 9861 S86! 


€661L - ÿ861L 
eoulAo1d Jed SeWII}OIA ep e1quou je neeaiu 8 Sebessed xne sjueplsoy 


Zneeqel 


epeue) np spodsue,} sep eylinogs e] ep neeing 


(epeueo enbnsgas : 891n0S) ‘seginoineWUN seBieuojou se] sed 


Jueuue1du09 eu seiyiyo Seo - 


SPINAHCUIL! SE{IGOWOINE SEINIUGA EP SUOIIIN : IYAW aa 
‘TION NP % + ep suloW juequesgidel Inb 


‘| euoBeye0 a] enb sengne seucbgyeo ep SemeIAo1e) sejuBedwi0d se inod synewxosdde qUOS E661 B 0661 1nod sellu-suren sez 
‘dd NP 16 NO Np xne}0} se] suep siiduico juos WIA ep SOjlu-surey se], 
See ee Eee esc EURE 


C661 


0661 


8082 O8'OE 882 sz've So ze'lp 


6861 


24s 8S 6S 98 69 
[AI eb OL Ol ob 
bh el Z 8 OL 


fol 6St ESL pl pp 
LA 0'9 0'Z 08 JE 
OSZ  s¢9Z OS SSz ¢'77 
20S 6Sÿ ves 909 S6S 
CE LE 82 8€ ve 
OLY cy 96 89S 19S 


0 L ie) 0 b 
0 0 ce) b 0 
b b b 0 0 
£'6 l'a 62 Zot o'8 
62 g'e 62 0'€ oe 


oR 
N 


Ly OV ov €9 M4 

L S ÿ 9 S 

9 6 b S v 
6S 9'S €'9 GZ GZ 
BP S'ph L'by Shh L'or 


02g cz el Le ve 
[Era Sec 192 80€ OCE 


sineBe{oa ep suren sep esnes ue JUEyeN 
JueWe||e16p Un esne9 Ue jueyey 
sesneieBuep sesipueyorew sep esneo ue jueyey 
IVAW red neeaiu e seBessed xne sjueppoy 
(VAN) Setiqowojne seinoiyer ep esquiony 
WLW Jed neeniu e seBessed xne s}ueppoy 
» ALA 
neealu R sebessed xne sjuephboe sep 101 
ee} ep / SoAld neenu e seBessed xne sjueppoy 
soqnd neeau e seBessed xne SJUSPH9\ 

40} 8p UIEU) ep SeluBeduwoo sep ejquesuz 


SineBeAoA ep sure] sep esneo ue JuUEyen 
JUSUEI|Te19p UN esne9 ue JUEyeN 
sesneieBuep sesipueyorew sep esneo ue }UEJON 
WLW red neeau e seBessed xne sjueppoy 
» WLW 
neeniu 8 sebessed xne sjuepooe sep [eo 
US} ep / SPALId neenu e seBessed xne sjueplooy 
Soijgnd neenau e seBessed xne sjuepiooy 

48} ap UIWEUO ep se1uBedwod sent 


sine6eAoA ep suren sep esned ue JUEJeN 
JUeWLE|IE18p UN Esneo US JUEYEN 
sesneleBuep sesipueyosew sep esneo ue UE} 
WLW sed neenu e seBessed xne sjueplooy 
» WLW 
neealu 8 seBessed xne sjuepjooe sep [EJOL 
eue} ep / SPAUd NeeAIU e SeBessed xne sjuepIOOy 
soqnd neenu e seBessed xne sjueplooy 

(dd) een enbyloeg ueipeue) 


SineBe/{oA ep sure1n sep esnes ue jueyen 
Jueu8{IBI6p UN esired Ue Jupe 

sesneiebuep sesipueyosew sep esned ue }UENOeW 
WLW red neeau e seBessed xne sjueproy 

» WLAN 

neenlu e seBessed xne sjueppoe sep jejo) 

eue} ep / SEALd neenu e SeBessed xne sjueplooy 
soyqnd neeau e seBessed xne sjueproy 


(NO) epeueo np xneuorjeu 184 ep suIueuyo sep eluBedwon 


8861 2861 9861 S861 v861 


€66L - ÿ86L 
810A e] Op e1/eyo1doid ej uojes neeaju B Sebessed xne sjuepi29y 


9 neejqeL 


epeue9 np spodsue, sep 9]1n929S e] ep neeing gl 


“S661 ep ed e xne10} Se suep sesuduo9 yUOs seARI seinsse|q Sej senes ‘LS | NS juetuejfex np neA ug, 


- 
Len 
N 
” 
o 
= 
+ 
- 
nm 
4 
a 
= 


epeuey 
JSENO-PION NP SJIOJLLIEL / UOFNA 
@eNbIUUEYLIG -B1QWUOJOD 

eueqly 

UEMEUIJENSES 

EOIUEW 

oHœuO 

oeqend 

HOIMSUNIG-NESANON 
ESS003-EIIEANON 
prenop3-eoull-Np-24] 
eAneN-e1e1 


,.S9SS2]q OP 21QUON 


O0 0007000004 
OF On ED WEE ONE a Core 
O105C) OCN. Feo = 97 Oo 
OO OO MMO NN N OO 
OD NER ON Oe Oe tae CNE 
ooo wrTNnr TON OO oO 
ono: oN Of Qi: Oo =o 
ooonorer M OO © O 
© © © NN © © — un mm © © 
DODO OR IS NIN 0215 Mig CO LO a 


epeue 

JSENOC-PJON NP S8JIOJLLE L / UOHNA 
enbiuuelig-e1qu0109 
eyed 
uemeyoyeyxses 
EqOIUEW 
OHEJUO 
26qpn) 
HOIMSUNI-MESANON 
eSS093-EIISANON 
prenop3-eou114-Np-E1] 
eAneNeuel 

SUOW Ep SIQUION 


Oo O0 0 0 O0NO0OoOoOoON 
© © O0 0 0 0 0 © © © 8 0e 
© © © © © © © © O0 © O0 © 
Oo © ©0000 O0. 0. © © 8 8 
Oo © ©0000 O0 0 ©0000 
Oo 0 0 0 0 0 © OO © O0 © © 
© © 0° 0 © © © 0 oO 0 © © 
0 00000000 0 0e 
SoS ©. 6: 00. 9.0 Oum OQ = 


0 
0 
(e) 
0 
0 
0 
0 
0 
0 
0 
0 
0 


epeue 

SeNO-PION NP S6JIO}LHE L / UOHNA 
enbiuue}l1g-81qu10j00 
eyedy 
uemeyoyexseS 
eqoUeyy 
OHEJUO 
26qpn) 
OIMSUNIG-NESANON 
eSS093-8IJEANON 
prenop3-souli4-Np-81] 
eAneN-816 | 

SIU9PI99Y 


de 


€66L C66L 1661 O66l 6861 8861. 2861 986L S861 p86l 


€661L - ÿ861L 
eouiAo1d sed sewunolA ep e1quiou Je ejediou1d eJOA US SJUEWE]|!E19q 


g neejqel 


lt epeue9 np syodsuen sep equndgs E] ep neeing 


"S661 ep 1med B Xne0} Sse] sUep sesuduuoo juos seAeIB seinssejq se] sejnes ‘ 1S9 6 ins jueweGey np nueA Uy , 


in 
© 
2 


epeue 
S6NO-PION Np S8110]LJ8 1 / UOYNA 
enbiuuEyg -e1quidjoD 
Bue 
UEMEUOJEYSES 
BONUEN 

OHEJUO 

seqend 
OIMSUNIg-NeeANON 
ESS09T -E[ISANON 
prenop3-soul14-Np-8/| 
&ANON-9118 | 


.S9SS9]Q 8P 8IQUON 


CRE ONE 


= 


99 OOS ONO COT Or Or ts 
8 
DS 


Oo © 0 00 0 00 00 0e 
9 OO ONO COO OM OR 
PLOLONO eC > 9 SOF ere 
9 0 00 0MmO0OoOo0OoO aw 
POPC TOE NETS Ce EO rom oa Ny 
q 
© O0 OO + M NN — NN + o 
PAPE ICONE SOS NET 020 


epeue) 
SNO-PION NP SE110}LJE L / UOYNA 
enbiuueEyiig -e1quicjog 
Byeqiy 
uemeyoyeyses 
BqOHUeW 
OHEJUO 
seqeno 
HOIMSUNIG-NEEANON 
@5S003-O]|EANON 
Pienop3-soul14-np-81] 
EANEN-8118 | 

SHOW ap 81QUON 


Oo ©0 O0 O0 0 0 © © ©0 © 0e 
Oo ©9000 0 00 0000 
Oo 0 00 0000000 
Oo O0 0 00 00 NN O0 0 © 
9 9 O0 OC CO COCO COO oO Oo oe 
Oo 0 0 oO 000 0 0 0 0e 
Soo 0 0.0 0 0 0 00e 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


(ol 0 00 0 00 0 0 0e 


(=] 
= 
N 
ps, 
LA 
= 
LA 
ce 
NS 
os 


epeue 
}S8NO-PION NP S8110}1191 / UOYNA 
enbiuue]lg-81qW009 
Byeqy 
uemeyoyeyses 
BAAIUEN 
OHEUO 
segend 
HOIMSUNIG-NESANON 
8SS097-EJSANON 
prenop3-eout14-Np-E1] 
eAneN-e1e] 

s]uepiooy 


O0 0 00 NO Of COO ww 
0 0 00m OO — OM © © 
OO © © © N TON © © © © 
9 0 00TrTrNOoOOomOonN 
90 0 00MmmMmOTrT—- Tr © © 
0 0 00+*mMmONT— © o 
OO © 0 O0 ON m © + MO 
O0 0 00% NN + — Oo 
0 0 0O0NN Tr + — + oO 
0 0 0 06+—O+T— — 


€661 C66L 1661 O66L 6861 8861 861 9861 S86L ps6l 


€661 - ÿ861 
eoulAo1d Jed SEWIJDIA ep e1quiou je ejedioul1d eloA USB suojsi1109 


ÿ nesjqel 


epeue np suodsuel} sep 9]1n99S e] ep neeing 


9L 


“snqui Sep B SNUEAINS sjJUEPHOR p ejINs B| B SESSEIQ 919 JUO 


2661 Ue 91 enb Isure ‘L661 US LL ‘6861 Ue UN ‘seynssejq sep iqns yueAe spAojdiuep [e}0} e:QUIOU nq .. 
‘S661 ep snued e xneo] sej suep sestdWOD juos seAeIB seinssejq sej sejnes ‘1 Sq ej INS yUeWE/HEY NP NEA UZ, 


el a 9 
0 0 0 
(o) 0 0 

ck 9 


e661 C661 1661 O661 6861. S861 2861 


JE}OL 
seuuosied senny 
sineBbehop 
seAojduz 
SJU9PI99Y S91NVY 


18101 
seuuosied segny 
sineBe{oA 
spAoidu3 
Ssolpuseoul 


18101 
seuuosied senny 
sine6eAoA 
seAojduz 
5: SNAUI Sep E SNUSAINS SJU9PI99\/ 


1801 
seuuosied senny 
sine6eAoA 
seAojduz 
sinoBe{oa / sofojdue sap e sjuepiooy 


18101 
seuuosied senny 
sine6e{oA 
seAojdu3 


AAW ®P 1 1Q 8P 49P / 1109 


18101 
seuuosied senny 
sine6eAoA 
sehojdw3 

JUBWO}!A9,P Selon / Sidg / SEBEL) - “JEP / 1109 


687 18101 

0 seuuosied senny 
Sse SEINDIYPA Ep sjuedNDOO 
L SUO}9ld 
Z sineBeho, 
oc 


spAotduz 


neeaiu e sebessed xne sjuepiooy 


1201 
seuuosied segny 
suneBehop 
sehojdwi3 
eyediouud a10A ue sJueu9]|I219Q 


18101 
seuuosied senny 
sineBe{on 
seAojduz 
ejediouud 8101 ue SUOISI||OD 


E661 - v861 


,euuosied ep eu10B9e2 1ed je juepi29e,p ed} sed sosse|q ep e1qWiON 


€ nesiqel 


SL epeue9 np suodsue1} sep 9]IN99S eB] ep Neoing 


0 0 0 0 0 0 0 0 0 0 [810L 

0 0 0 0 0 0 0 0 0 0 seuuosied seqny 

0 0 fe) (0) 0 (0) 0 0 0 (0) sinebehop 

0 0 fe) 0 0 0 0 0 0 0 seAoduz 
SJU9PI99Y S91nvy 


0 0 0 0 0 0 0 0 0 0 [8101 

0 0 0 0 0 0 (0) 0 (0) 0 seuuosied senny 

0 fo) (0) 0 0 0 0 0 0 0 sineBefon 

0 0 fe) te) (e) 0 0 0 0 0 seAojduz 
Sselpuseoul] 


8s 2s 4s 0S Ly Ly 9 8€ 09 ey je}O] 

0 0 0 0 0 0 0 0 & 0 seuuosied seqny 
8S LS 4S 0S Ly Ly oP 8€ 8S ey sine6e{oA 
0 0 0 0 0 0 0 0 0 0 seAojdu 


STUJUI Sep E SNUSAINS SJUSPI99VY 


z $ ¢ ¢ ¢ b 6 6 9 ol [BIOL 

0 0 0 0 0 0 0 0 fo) L seuuosied segny 
(o] L (0) 0 0 0 ] fo) (0) (0) sine6e{on 
CA v S S S 14 L 6 9 6 seAojduz 


SinoBe{oa / sehojdwe sep e sjuapiooy 


0 0 0 0 4 0 L 0 € 0 [e10L 

0 (0) 0 0 (0) 0 L (0) L 0 seuuosied senny 

0 0 0 0 0 (0) 0 0 0 (0) sineBe{oA 

0 0 0 0 ]} 0 0 0 ] 0 se{ojduz 
AAW ®P 38 1Q ep ‘18 / 1109 


0 0 0 0 € 0 0 0 L 0 [8101 

0 0 (e] 0 0 0 0 0 0 0 seuuosied senny 
0 0 0 0 0 0 0 0 0 0 sine5e{oA 
0 0 0 0 € 0 0 0 L 0 sgAojduz 


JUeWISyA9,p SeIOA / side / seBeU) - 19p / 1109 


CO 7: €9 gp se gg os 24 oS OZ [8101 
0 L 0 0 () 0 0 L 0 L seuuosied seqny 
0s £9 +S Sy 82 2S  S% lp 2 4 SeINAIU8A ep Suedn990 
9 9 9 € L 9 G ÿ S L SUOIPId 
0 v 0 0 0 (0) 0 0 0 0 sine6e{oA 
(0) 0 € 0 0 0 0 L L L spAojduuz 


nesalu e sobessed xne sjuepiooy 


0 z 0 0 0 0 0 0 0 L IUJOL 
(0) (0) (0) (0) (0) (0) 0 9 (6) (0) seuuosied senny 
0 0 0 0 0 0 0 0 (o) 0 sineBe{oA 
0 Zz 0 0 0] 0 0 0 0 L sgAojduz 


ejedioulid a10A ue sjuetuellIe12q 


0 0 0 0 0 z 0 CAT) 0 leJOL 
0 0 0 0 0 0 0 0 0 0 seuuosied senny 
0 0 0 fe) 0 (o] 0 QL 0 0 sineBehop, 
0] 0 0 ) 0 ro 0 8 0 0 seAoduz 


ejediouud 9101 ue suoisi]l09 


€661 2661 1661 O661 6861 8861 2861 9861 Se6l +66 


E661 - p86L 
euuosied ep e10B9}e9 Jed je juep129e,p edA} sed sow ep e1quon 


a neelqel 


epeue np suodsue1}] sep 8}11n96S Bj ep neeing vl 


vie 


ss CLOL as 


661 


ER ED EE ND EC SR 


et 


‘E661 ep ined e xneo} Se] suep sestdWOO JUOS SeAeIH seinsseiq se] Senes ‘SG 1 INS JUEWIEIBEH NP NYEA U3 ,.,,,, 
‘sesneebuep sesipueyorew sep B SI SIUEPIOE ZZE SEP 6 SUEP SESIEAEP JUOS eS SJINPOId Sep ‘E661 UT a. 


[210] NP % + Ep SUIOUI jJuequespidel 


inb ‘| euoBayes eB] enb senne seuoBeyes ep seuriaoue, seluBeduoo sej Nod sypewuoidde jus E661 BF 0661 Anod sejjiw-suren se7 


"uewegoedsel % G 18 ‘% S ‘4 9 '% G OP SINPYI 


919 juo 2661 inod seBeueoinod se] ‘% pL EP ‘SJUEPIOO8 SEP JEJO] NP INIE9 Je ‘% LL ep ‘NeeAlu & SeBessed xne SJUEPRO sep INjeo 
‘% ze ep ‘efedioutid e10A 8j ep SIOY S]U@WEI|TEIEP / SUOISIIIOO SEP INJEd ‘% 91 ep INEUGJUI Jre16s efedioULId BIOA Le sJueWLlIE1EP EP 
eiquiou ei ‘6661-2661 Jnod Jereuis e sjuUeeUEAE,p sjeuuonppe sed/j sep aduoo 41Ue} INOd sjUEPIOIE,P [e}O} E1QUIOU 6j }fEYIPOWW UO IS ,, 


ele 


9S¢ 


wo 


pls 


C661 


LOL 


L661 


Sle 


0661 


92t 


6861 


Oly 


Ob 


8861 


v6P 


Ztob 


EIOA E] EP UEREQUE,P [ELIEVEW : ASW UORoedsU! peulsTeIg:1d 


«+s. JUOPIOU! UN ,P EJINS | B SEsselg 
woes AU6PIO98 UN Jp ENS €] B SESSEIY 


St get vel yuepiooe UN ,p eJINs Bj B SHOW 


SOWNOIA 
9 L 0 seqny 
a S v selpusou| 


291 Zet Zt JUEWE}IAP,P SeloA / sidg / seBeln - “JEP / ‘1109 


2 8 OL neeaIu 8 sebessed xne sjuepboy 
9€ Sv ov efediouud eloA ue sjueluel|e19Q 
€ € 4 efediourid 810A ue suoisi|(09 


,.,S9Sn810Buep SESIPURYOIeEW Sep esned UE JUBYOW S]USPIOOY, 


SOIJIL-SUIE] OP UOIIIIUWU / SIUSPIO0Y 
vow SOMU-SUIEN EP LONI 


€ 8'st o'9l 
o's e'SZ ell 


1SY (Ol 609 8101 
0 L 0 segny | 
15v 60 609 sesneleBuep sesipueyoreyy 
SJUeprul 
SOL C6LE veel [8101 
ve Se 9E senny 
St Qt Zt seipueou| 
ve 901 O0! SNAUI sep 8 SNUEAINS sjuepiooy 
Sy 0S cg sineBe{oa / se{ojdue sep e sjuepHoy 
8e Ov ov + AAW ©? 38 1Q EP SJUEWE|IEISP / SUOISI|OD 
vel O9! Stl JUEWE}A,P SEIOA / Side / SeBeLA - ‘16p / ‘1109 
ves 909 S6S neeniu Re sebessed xne-sjueppoy 
rkat SLL Elz eredbuud eloA ue sjuelue||re190 
ÿL LA db erediouud ejoA ue SUOISII|OD 
SJU8PI90\ 
9861 SB6L +861 
€66L - 786 


SOUIJOIA JO SOJEIAOLIOJ SJUOLIOUPA; 


| need, 


= 


SANDILSILVLS SAG XNv31€! 


epeue9 np syodsuey sep eyNndes E] Ep neeing 


€66! HN 266! 


09 09 Ov O€ OZ Ol 


UO/}08]01d ep e:nseu 

SUBB JUBWEANOW OP SUO/] 
A-88/JO}NG,P JUEWOYONBAGUD 
esnbes ejje0 end ejueub 
-[91}U09 BUjOW UO/}80[pU/ 


i CCC LCL LCL LOL LL LCL LPS LLL 
E eAL:9p 
i  CZAN! € Aueinou jeun 


e|BWJOUS UO}}/G0d Ue 
‘ou|4d GOA ep eGe||Inôy 


C66L - 266L 
odA} sed sjuaepioul s91}ny 


OL eanbi4 


‘yuowe/bal ne suonoejyul Sep e sejqenquye jJUOS SJU9PIOUI sep 
uednid e7 ‘£661 12 2661 1nod euoBayeo sed syuapiou! senne sep uomuedai ej eusnil! OL e1n6y € 
(Sinoo ue se uoisi]00 ap senbsu sa] ins 1Sg np spnje sun) ‘uoisiloo ap senbsu sa] js uorestiopne p 
Se] Se] JUeSsedep s}jUsWAaANOW Se] : SJU9pIOUI Seune Sep % O/ ep snjd ajuaseides yuo seuoBayeo 


I 


epeue) np suodsuel] sep 8]l1n99S e] ep nesing eL 


xnep ‘£66L UW ‘98 ep Hele Inb zE6EL ep je}o} ne uoddes sed essneuy oun ajueseided Inb ad ‘66 e 
S91JJIU9 JUOS BS SJUEPIOU! S89 ‘C66L UQ ‘Saljonyoe seouebixe Sep aJANeO US asIW E] JUBAB UONE1EI09P 
ep seoueBixe sejueleyIp Sep 2Sn89 e JNOUNS SeguUB SaJeIUEPp SED £[I,SO JUO SJUEPIOUI SaJne So] 
‘SUOINUJEp sejeAnou xne 21puodse1109 1nod sesuuop Sep UOISISAUO9 B| ep esneo e sesljqnd elep 
senbuojsiy senbnsnes se] anb seq snjd jueu1ejqe1episuos JUOS sjueploul saine se] INod se1lyo SE] 


sJueploul sejny 


‘(4 OL) eueqly] 1 (% 0€) aenbiuuewg-aiquiojog Be] ap elans ‘(% ZE) ouejUO US snusenns 
juos sosnaleBuep sesipueyoew sep e Sal] sjuapioul sep pednid eB] ‘661 UA ‘(suIE1 ap sjuewsAnou 
Sap e seal JUaWAaIIesseo9guU sed juos eu Inb) sesneseBuep sesipueuoieu ap seyiny sep Yednjid ej inod 
JUOS SJUSWISU9A9 SED “BOE LOS ‘C66L US Seq snjd aj JUIOd Ing] juI8pe JUO SJ] “SegUUe S818IU1,p XNEp 
se9 assieq aun nUUO9 JUO Sasnajebuep sesipueyoew ap suCHeM Sap asned US JUBYOW SJUSPIOUI S97 


sesneiebuep sesipueyoiew ep suobem sep esneo ue Jue}jowW s}Uep!oU| 


‘jeuayew ne sal] Sin9j9e, sap sed sasneo juawajediouud 
juos SJU9pI99e Sey ‘£66L Ua #9ssejq Juouienau aja e euuosiod aun juewejnes ‘syOW ep yey sed 
JUO,U SJU8pl,9e seine je Selpusoul Se] ‘asnaseHuep asipUeYoIeEW SUN_P JUSWESI8A9P 8[ SUUOISEI90 
e elpusoul un ‘E66, UA ‘Soouue SeJeluiep buld sap sinoo ne £z ep ajjenuue euueAow eun 
e JUQWAAT}EIeEdWIOO £66L US sajeuBls 9j9 JUO SJUSPI99E Se11ne Je SelpUSoUl gz ‘210 ny ‘(z exeuue, 
e 1919/91 8S) e1ie1A0119} asudwa UN 1ns Jefqo un euneu Inb juejnoi jeuajeui np euiI09 jUSWeUYSAE p 
sodA} SIeAIP je Selpueoul Sep jusieja £66L US 1Sg ne sojeubis sjuepilooe sap % € UOJIAUT 


SJU9pI998 seljne je Selpuesu| 


‘2661 ua (SeneiB je se1ea]) sainssejq #9 18 SUOW JG 
e juewenaneiedu0o Sassejq jueueAeUB aja jUO /E Je BIA B| npied JUO SMU! BG ‘E66L UT “SMU! Sep 
JUaIe}9 SUOUI Bp [810] 81qUOU np % OG ‘E66L UT ‘SS1IRIAONE] SJU9PI99E Sep E S9I] SHOW ep eiquioU 
pues6 snjd 9 juoy neseaiu e seBessed xne syuepiooe Se] je SMyUI Sep E SNUSAINS SJUEWISUSAS Se] 


S)iOW S]U8p|99Y eee 


eeuuy 
C66L 661 L66L 066! 6861 9861 2861 9861 SSE 786! 
O 


8}JOW / 8}U6PI008,P GIQWON © 
E66L - P86L 
S]JOW ep euquiou 
j9 SnJjU] Sep B SNUSAINS sjUEpIOoy 


6 einbi4 


LE epeue9, np suodsuei] sep 9]1n99S e] ep neeing 


‘(6 esnBy) 2661 ep je}0) ne juewieaneseduoo % 2] 9p essney eun ajueseidas Inb 89 ‘snui sep e 
SNUBAINS JUOS SJUSPI,98 | LL ‘C66L UQ ‘oouue sed GE e auUeAOW ue S91}JU9 JUOS aS SJU9PI99 sao 
‘seguue salgiWap buis sep sunoo ne ‘Je ‘£66L ue SIUSPI99B Sa] Sno} ap % LL sjuesaisdas juo nesau 
e sebessed sej anb sayne seurernous] Sasiidwe sep ins juejno! jausyew np sed seyney snjul say 


sniju! Sep & SNUSAINS sjuepiooy 


"S9ssalq pl 19 SHOW ÿ suUsAOW Us We} JUO sjuepiose seo ‘sauUe enbey9 ‘ssuue 
Jed sjuapiooe xnap UouiAUS suep asneo ue SI 919 juo sinabeAOA sep je ‘aauue enbeyo sjuepiooe 
ÿL UOIIAUS SUEP esNed Ua si 9j JUO safcjdwa sep ‘seguue sajeluiop buis sep sinoo ny ‘jueynoi 
jelgjeuwu np sed seayney juos seuuosied sap no seo Sap JUOS sjuspiooe sad ap aiyed epuelb snid e7 


sineBeAon / seAojdwe sep e snueains sjuepiooy 


‘ue Jed sessaiq 0z euueAow Ua je SHOW xnep ye} jo sjuepiooe 
$80 ‘epolod aye0 ep sinoo ny ‘eeuue Jed al0A e] ap uetjeyue p jeueyew ap Je uotoedsu p seulsiesp 
SP SJUBWATI!E49P G 18 SUOISI||OD p| aUUeAOW ue 9gu)sIBeiUa e UO ‘seguUe SelalUJap bulo sap sinoo ny 


S10A B] OP USHe]Ue,p JoLi9}eW ep ye UO!}OedsuI,p SeUISIEIP ep SJUELLE]|IEISP Je SUOISI]]OD 


‘CC OP 158 2661-8861 1nod senei6 je seseba] seinssejq ep eiquiou 
Np ajenuue euus/ou e] ‘siojeyno} ‘EGE | Ue #ssejq juaweAel 219 BU aUUOSIad “SWOW sioJ} enb yey 
juo_u ejedioutid 810A e] ap sioy sJUaWATEJap se] je SUOISI[[09 Sa] ‘SeguUe Saialuiep bulo sap sunoo ny 


8}UEWe]|/219q SUOIS||I0O pi 


eeuuy 
6661 266! L661 0661 6861 8861 861 9861 9861 861 2 
ZUG 


S 
N 

NI 
NS 


ÎKK 


8JU8PI098,P E:QWON 


S66L - 86! 
(JUSWS}IA9,P SOIOA / sid9 / soBel1}) 
S]USWA|[[B19P / SUOISIII09 


g einbi4 


epeue) np syodsues sep e}linoes e] ep neeing 


OL 


‘SJUaUIS||I219p Se] 
SUPP ASNED US ASILW JUBANOS JOS eLUQWI-8j8 BIA e] aNbionb sjuepis0e sje} ep Suep #11 pue1B Se un 
juenol surewiny sunajoej se] ‘jJueWueines SUOBEM sic.) B UN,p JUaYONO} Sjuee||e18p Sep syuofeul el 
Je ayaes6 sues edieyse ue sasud sep yuOs suoisi09 Sep uednid e7 ‘essa}IA esseq E JU2/n01 sured} 
se| no s}lospua sep suep ‘ayn e seBel1} ap no SeJANSOUEUW ep Snood Ne JUEWIE|EULOU jUasiNpold es 
Je sunafew sjueweu2as SEP SUILUOD saJepisuoo sed juos eu ejedioulid eloA e] Bp Siou SJusplo9e Sa] 


‘uoneyuawbne 9799 
ap ajqesuodse % 09 UOJIAUS B JS9 OHeJUO] ‘aluewune juo ejediouuid eloA e| Ep Siou SjUsWAI|!B9p 
Se] J® SUOISI|O9 Se ‘E661 UT ‘E66L US 08 B Z66L US BI ep Sessed juos ‘Jueneiedne sojeubls 9}9 
sed juaresne.u Inb ‘sesneieBuep sesipueyoiew Sep esneo ue sed JuByeW eu SJU9pI,9e SB] “9yINDES 
eyno] ue uorejlojdxe] jueyono seBewwuop se] Is sajeubis 9119 JUeAIOp ejediouud eloA ej ep siou 
sJuapi99e Se] Sno} ‘JUBABUS10(] ‘S9SSE[{ Sap JUeISIE} NO sesnajebuep sasipueyosewW Sep esNne, ue 
juareyew sJi,s anb sojeuBis 8119 juerenep eu ajediouud eloA e] Bp Siou SJU8pl,9e Se] ‘SIpEf “SealjIPOW 
uoljerejoep ep seouebixa xne ejqenquye jse Inb eo ‘soguue seiaiuiep xnep sep uolejuewBne | 
asneo juo sasnaiebuep sesipueyosew sep esneo ue sed jueyjeu eu sjuepio2e se] ‘elued epues6 UZ 


‘sunpoid ap ein} eB] aUUoISE200 UO seosnaieBuep sesipueyaieu 
sep & Sel SJUBWIEUSAe p/Z SEP G JUEWANaS ‘E661 UQ ‘sesnosebuep sesipueYyoseW SEP SWIWOD 
S@JBPISUOD jueusjureu juos INb ‘epinbi| a4jnos 9] wo ‘synpoid SUIeEYed Sp UONEdIjISse|de1 2} 2/18] 
sinajoe} sep e ajqenquye aired ue se (L66L-066L) SeeuUe SeJeIUJAp Sep Sino9 Ne uonejuewbne | 
Je ‘sesneiobuep sesipueyosew sep jueuodsues] suobem sap esneo ua jua}jel SJUOWIOUSAY 
seo ep aqwolew e7 ‘(8 ainby) sjueweleiop sep yualeya GZ 1 SUOISII|OO sep juelejs ejediouud 
810A Bj ap SJOU SNUSAINS SJU8PI998 SEP /OL ‘E66L UT ‘% + ap 211891 uonequewBne oun yeejuessidel 
nb 89 ‘E66L Ue % Ze 8p 18 2661 Ue % 9 ep anuIWIp juareine SJ! ‘UONEIE)9p ep seouebixe xne 
SUOHEOIHIPOU Sep NU8A UT ‘9GE 81puleye nod ‘C66L Ue % Gz ap sjUeWBHnNe JUO s]| “seauUe S,JeIWEP 
seo gjuawBne juo sjuepiooe Seg ‘£66L US SeUIeIAOIIAy SJUapIODe se] SNO} Ep % GE ejueseidal jUO 
ajediouud aton aun uns enb seine saloA sep Ans juesinpoid es nb sjueweljeiep Se] je Suols11109 SO] 


Juewe}lA9,p Selon se] je Side se] ‘sebel1] se] SUEP SJUeWe]|IE19P Jo SUOISI1109 


‘seajeubis 91e juo (senesb je se1eBel) soinsse|q OSZ ep ajjenuue euusAow eun ‘seguue Se1elU8p 
bulo sep sinoo ny ‘£661 Ue neenu e sebessed xne sjuspiooe,p ayins e| 8 seessajq JUeWe AN 
919 Juo seuuosied 6/ ‘j2l0} ny ‘Seliqouopne Se/nolyeA ap sjuednooo sap juos neanlu e sebessed 
XN SJUBPIDDE,P SOWIJOIA SEP % 06 UOJIAUQ ‘2661 Ue PZ e Juowenyeedwos NeeAlU e sebessed 
xne sjuapiooe p ajins ej E AIA E] npiod yuo seuuosiod 96 ‘E66L UT “SOWIJOIA SP JE} JUO SaguUe 
seieiuiep buis sap sinoo ne neeaiu e sabessed xne snuanns sjuapiooe S8] SNO} ap 9 HOW E] ap SUIOW 


“JOAIU,| NO JUO Sie} 2] UOJIAUS Je JNO[ ap juesinpoid as neoau e sebessed xne syuepiooe 
$a] SNO} BP % OZ UOHAUZ ‘senbyewomne uonestjeuis ep syusodsip ep siunw neealu e sebessed 
sep e syinpoid juos es solqnd neealu e sebessed xne snueans sju8plooe Se] Sno} ep sow E] 
‘sequue saJeluop buis sep sinoo ny ‘seielueq sep sed soBajoid jueye snid ep % 9 ‘eeuuos eunp 
Je sjueJouBipo xney ep sedinbe yuos epeue9 ne soyqnd neenu e sebessed saj sno} ep % Gz UOMAUZ 


RER DD EP EP EP LI PCA ES 


6 epeue9 np suodsuei] sep 9]1n99$S eB] ep neeing 


(10€) 


80jiqnd nBeAu y S91iqnd neeaju B seBvesed 
seiesesd ep eiquon XNB SJUEP/I9B,P GIQWON 
% LE Senbjyewojne @)),;e0de\q % 09 eenbjewone 2) /);e0de1q 
% 69 UO}}e8)/eUu5;e ep xneeuuey % 09 vo}je8)/eub\8 ep xnveuuey 


E661 
soljqnd neeaiu @ sebessed ep eiquiou Je 
solqnd neeaju 8 soBessed xne sjuapiooy 


4 eanbi4 


‘ueyodu! 
JUeuISANEI81 SO JONNOI Jo auleIAOII9} O2: a] NO nesau e sebessed xne sojjejsul juowayes9ueb 
juos senbiyewojne uoresieuBis ap SJSodsip se] ‘siojayno, ‘(4 ainBy) Senbnewoyne syysodsip 
op sedinbe seBessed se] anb xneiquiou Snid sioj xnep juos uoneseuBis ap xneeuued ep sedinbe 
sebessed se] ules un p eysoidde] ep 8SIIqouomne] 1iusAe,p jnq 1nod yuo Inb (sjuessiyoayjas 
xnesuued) uojesyeubis ep xneeuued sep sed jos (eueuuos je syuejouBo xney ‘sesaueq) 
senbiyewoyne uonesieuBis ep syysodsip sep sed wos soBojoid juos soyqnd neeau e sebessed seq 


eu18} ep sebeesey SS s9Alid seBesee4 FA 
UO/}88|[BU0IS ep xneeuued SSsenbreudine 8}11150d81p 
- 89|jqnd sebessey - 69||qnd sebesse4 BE 


eQuUY 
C661 2661 1661 O661 6861 8881 961 O86L 9881 +86 
[e] 


neeriu @ sebessed xne@ 5}UEP|008,p SJQUON 
E66l - ÿ86! 


edA} sed 
nesalu 8 soBessed xne sjuapiooy 


9 einbig 
“xip-yBulA-asyenb seauue sej suep 


SinoBe{oa ap sures sej sed sninoosed sejjiu-surey ap e1quiou np ejqesepisuod assieq 9auN,p eyns 
| 8 8A9j9 SuloW enbsu ap neenlu unp ‘seune eue ‘asneo e ‘6861 sindap sinabeAon ep sured) sap 


epeuegd np suodsuel] sep 9]1n99s e] ep neeing 


esneo us jue}oW Neaaiu e sabessed xne sjuapiooe sap uoNNuIWIP Un e ajqenquye jse UOINUILUIP 
9199 ‘alyed apuei6 uy ‘uia-enenb saguue sap xneo e uoddei sed saaaja nad juewiserpnoiued 
juos soguue SdJZIUJEp eujenb sap saiylyo Sa] ‘% ZL ap jesas ajae1 assieq BE 8 ‘E66L 4nod 
SUIOW OP % LL OP 19 Z66L 1nod sulow ap % G ap esas aiquuOU a] ‘Saljanjoe UOI}212/09p ap seouebixe 
S9p NUS@A UT ‘28€ Ep peje Inb 2661 ep jejo} ne uoddei sed % 9 ap assieq aun ejusseidei inb 89 
‘neeaiu e sebessed xne snuasuns yuos sjuapiooe £9£ ‘E661 UW ‘(9 eunBy) sue xp sindep sejueuodui 
snid sa} sessieq Sa] Soa1siBoiue 9e juo nb neeaiu e sebessed xne sjuapiooe sap aiyideyo ne 1S9,9 


‘IA ap 
seued xne jeu e Inb 99 ua eAe16 snjd ej a1181A0118} jueuiSU919 ,p BLIOHa}ed e] JUANYYSUOD Sy}! ‘(1n19p 
no eHhewwopus Sai} js ajiqowojne ajnoIYyaA 8] [nes JusWa]es9UaH) sjeusyeu sefewwop sjueuoduui p 
jueuojeiousf sed jusulesjue U SIIS SION ‘(£66L U2 % 9€) Siuepl,9e sap ajqwasus | ap aiyed epuesb 
snid ej 21099 juejuesa1dai SJU8pl,9e sao SIEU SedUUe S812IULI9p SEP SIN09 Ne snullWIp E NEEAIU e 
sebessed xne sjuapisoe p 81quou 97 ‘sejeuBis Sa1/elAO119} SJU8PI998 Sap a|quiasua | ap % OG UOJIAUS 
eguue anbeuo jusiejuesaidai neeau e sobessed xne sjuapiooe Se] ‘aluuadap 818118 e] SUEP 19] SnJd 


neeaiu e sebessed xne sjuepiooy 


"SJUBPINNe S99 J8IISAINS Bp 8NUIJUONS 
1e (LOV6HS .u uodde1) ejedioulid sloa ue sjuewuelle1op se] ins ajeloads spnjs oun eijqnd e 1Sg el 
‘y66L UT ‘Sesne1sBuep sesipueyosew ap ajinj Be] eUUoISE,90 JUO ajediouUd eloA ue sjueuie]|Ie19p € 
Juewuanes ‘£66L UB ‘seajdned juewosuep suoibas ap 1n809 ne assa}IA apuesH e juenauto sJi,nb sioje 
juajes9p inb sures) sep yuaddeyoea,s sesnasabuep sasipueyoew sep enbsio| ognd ne 11n09 yuo} 
si,nb xneues senbsu sap uosie ua sjuejsinbul a439,p juenunjuos ejediouud eioA Ua sjuetuel|Ie19p S87 


s}UeWe||1219Q SUOIS]|I0O HR 


eeuUYy 
66! C66!L L661 O661L 6861 38861 2861 9861 986! +86! rs 


7 
/ 
/ 
y 
y 
Z 


8}U6P|098,P 81QUON 


€66L - p861L 
ejedjoujid 8J0A Ud S}U8UL8]|19p / SUOISIII09 


G einbi4 


‘SJU9UW9]|I219P / SUOISI}|OO 
ep euns ej e (2661-8861) Seeuue soieluiep buis Sap sinoo ne seuue Jed (jueweneuB no juewe1e6el) 
seesse|q 919 JUO seuuosied zg ‘euueÂow Uy ‘sSjUeWel|I19p / SUOISII|IOO ap ans E] B sossalq 
juewenauf 9je juo saAojdwea xnap ‘£66L UT ‘Sjuete||Ie19p / SUOISI||OO ap ajins ej eB BIA ej npied juo 
souuosied xnep ‘soguue seigiusep buis sep sinoo ny ‘sesse|q 891 je SHOW EZ ep |E10} UN We} JUO 
inb sineBe{oa ap sured, Sep esned ua Jue}jeu SUOISI||OO Xnep e ejqenquye juewejediounid \se 9861 
US SOWIJIA Ep 9A8[9 81quou a] ‘ajdusxe 14 “UOU no asned ue Siw juos sineBe/ÂoA ap suIe1 sep Is 
juepuedsp ‘eine, e eouue eun/p a|950 juaplooe p sedAy xnep sao yuo} nb seWuI}olA ap e1quiou 87 


l epeue) np syodsue} sep eylunogs e] ep neeing 


1h81 ap jo sites ap seouelleyep sep sed sasneo 

jueanos snid juos sjueWuelle19p se] ‘o1juos Jed ‘SUIEUNU sinejoey sap e sajqenquye juewejediourid 
JUOS SUOISI00 sa] ‘sinaBeAoA ap sure sap asneo ua jus}olW SJUSUSIIEISP / SUoISIO9 
G UOJIAUS ‘aguUR anbeYyD ‘£661 1inod gjediouud a10n ue SIUSUWS|IEI9P Sep % LL Op aljoas 
UOHNUIWIP sun ajuesgidel Inb 99 ‘sulow ap % g ap ‘Z66L 1nod IN[89 19 SUIOW ap % QI ap yesas EGEL 
inod sjuewelie1ep ep aiquiou el] ‘Seineligjue Uolje1ej99p ep seouabixe Sep nueA ue nb ess uo 
‘UoneIe09p Bp seouebixe xne seayodde suoneoripous xne 9np 8 uonejueuône sue) ‘uoBem jnes 
UN,P SJUeWai|!e49p Sp 81quou np uonejuewBne oun e elqenquye eryed ue js8 seguue sejeluep xnep 
Se9 s91sifeiue uonejuewBne 7 ‘221 ap weye Inb 2661 ep je}0) ne uoddes sed uorejueuuBne ejqie, 
eun ajueseidas Inb 99 ‘sejeuBis 93e juo SIUSWEIIBISP 6CL ‘EG6L UT “sesnesobuep sesipueyosew 
Sep jueuodsuen suobem sep esneo ue siw yuo 6€ UOJIAUS juop ‘ejediouud aI0A us snuenns 
JUuOS oguue Jed sjuewalleep 91, ‘ouueAow ue ‘Seguue Seleluiep bulo sep sinoo ny ‘(G einbr) 
G e assed jsa 91quou 99 ‘E66L US “ejedioutid sion ue ue sed suoisil|loo 01 euue/Aou ue unpoud as || 


BOA 6] OP UE/}e1}U6,P j@/20}8;W : ASW 
UO}OSdsu),P 6UI8181q : 1. 


JUCWE}IA9,P 86101 / BIdg / ee69)23 - 
BuneBeACA / 89 ho\dwe % L'QE BJuEWwWe!!GI9P je BUDIEI|10D 


88P @ 8]Uepj00Y % 8:0 
@N1jU| GEP 8 B]UEPjOoY % LL 


BelINy / 8ejpueou] % g'z 


x #1 AIN / 1G ep 
SJUELLE]| IEP ]6 SUOI8/109 


Neeru @ seBeesed xne s}uepjooy % g'gg 


E10 L = S]UePjOOR,p (810) e:qUION 


E661 
edA} sed sjuapiooy 


+ einbi4 


‘yBula-asyenb seauue 
Se| Juepued essieq ej e eouepue] eun 9snooe juo seuoBeyeo xnep seo je ‘(p ein6y) sjuapiooe 
$9] SNO} 8p % E} 8 | JUsWAaANOedse, juejuesoidei ejediouud aI0A ue SJUBWAI[[E19P Je SUOISI[09 597 


‘SJU8pI998 Seo SUP asned Ue SIL JUOS 
SineBe{o ap sures sap no sasnesebuep Sesipueyoiew Sep jueYOdsues SIOAUOD sep anb sio] sep 
21qQNd 9] inod sejqissod senbsu sap je seigioueuly Sayed sep asydeuo ne ejueuodui snjd e] OCIA} 
juapiooe p aobeyeo ej juanjsuos ejediouud eioa us juesinpoid as inb sjuewel|eep je SUOISI}OO Seq 


ejediourid e10A ue sjuewuelj|Ie19p je SUOISI]]OD  ‘L 


‘(Suoniuyep sep je suoreoirdxe sep 
4nod sexeuue xne 161991 es) jueweusns,p alIOHayeo enbeyo anael ue juewsneliq assed jins Inb esÂjeue 7 


epeue) np suodsue1} sep 9}11n99S eB] ep neeing 9 


“Sajiqowo}ne sainoiyeA ap sjuednoso sap juos pednid ej jUop Sesse|q ep eiquioU 
pue6 snjd aj UOJ Inb xneo yuos nesalu e sebessed xne sjuepiooe se] “se1eH9| Jualej9 seinauaque seguue 
se] Sainssa|q sep ewofew ej enb eulo1o e euod Inb 99 ‘Zep ep Wels (2661-8861) Soouue seieluiep buis 
sap sinoo ne soajeuBis sainssa|q ep ajjanuue euueAow! e7 ‘seauuop se] suep sesuduoo jules Se1e6ol 
seinssa]q sa] ‘£66L Jueae nb soled EGG] e sainauialue soeuue Sep S2/199 2918 SAQUUOP $S89 JU2WI919811P 
sosedwoo yjned eu uO ‘saajeubis jualos sees seunssejq se] juewejnes anb eb1xe Inb jenjoe juewue|Bes 
ne ejgenquye juowuejedioulid yse sessejq ep 91quou np assieq 81 ‘€66L Ua Sessejq /ZL ne e A || 


seliny FH 
sniju| Y7yneeiu R seBessed En 
eguuy 
C661L 2661 L66L OBE! 6861 8861 2861 086! 986! PEEL . 


EPA Ea EE 


/ 
7 
VA 
% 
3 
4 


8}40W 6p C1IQWON 


£66!1 - y861 
s]uapiooe,p odA] Jed SOU ep 81QUON 


€ einbi4 


‘JOPIOINS BS Op 9JU8] JIOAB,P 21qQUOU Uoq UN auuoÿdnos UO JUOP SnJUI 
SAP JUOS SAJIeIAOUIA} SJUEPIDOB,p 9INS e] E AIA B| npiod jue/{e souuosied ep aLOHayeo eyUeHOduI! orne] 
‘seliqouoyne seinoiyeA ep sjuedn200 sep juos needlu e seBessed sep e alA B| npiod yueAe seuuosied 
$9] sano] enbseig ‘neeaiu e sebessed xne aiA ap Sayed sep jnouns pueiduoo SHOW ap |e]0} #1quuou 97 
(€ einBy) pzL vos ‘sequue seyeluiep buis sep ejjenuue euueAow ej e uodde1 sed essieq aun ejuesoidel 
inb 99 ‘£66L US OLL & 2661 US BEL ep assed jse SaseIAOUE) SJUSPIS9E Sep E Sel] SHOW ep 81QUOU 97 


SOWIJOIA OP SIQWON 


Je} Ep SUIWAYO Sep ayuNdS ej jueyewoiduwuos Inb suonenys ep yBes |! 
‘sjuapioul saine sep 15e Inb 89 1no4 ‘sesnenyosjep juoluies Sadeid seuleu29 JUOP SaUsa}y0-suCHeM sep 
no sesnasebuep uoreuojdxe p sepoyjew sep juewejqissod ajsixe JInb enbipul souesoid une ‘ajqeebybeu 
aula jned soosienop sesneisBuep sesipueyoieu ap ewunjoA aj enb uelg ‘Soynj Sep Sj8} SJUEpIoUI P 
uôes |! ‘eurmiAouey jUepiose un 2e1e poddes unone juou Je sesnasebuep sesipueyoiew sep e Sal 
juos sejeuBis sjuapioul sep % GB UOINAUT ‘Z66L US HLS 21UO9 EGG} US BOE B SYIJIUO JUOS BS S}UBPIOU! 
$980 ‘assieq e ep aied ainafew ej 1nod yua}dwoo sesneiebuep sesipueyoew sap esneo ua Jueyjeul 
sjuepioul $e] ‘099 ep }1e19 INb ZE6L ep je1o Ne Yoddes sed % 62 ap UO!NUIWIP aun HOS ‘EGE | US sejeuBis 
919 JUO SOJIBIAOUS} SJUaPIOU! /9ÿ ‘LS NP SIUSWISUYAY Sap UOHEIE|Oep ep SaouEbIxe xne JUSWIBWOJUOD 


| 
| 


SJUEPIOUI P GIQWON 


D a AS SE SS A 
S epeueg np syodsuel) sep eynogs e] ep neeing 


‘sesnajebuep sasipueyorew ep yodsues ne 
S91 919 IU8W81981Ip JUO Sjusplooe sep ajquiesue ap % ze ‘sue bu sindag ‘(sesneieBuep sesipueyoreuu 
Sep ouodsue1 jueuW9991 JUBA) «SaplA» no SeBieuyo juaios si nb euoduui ned ‘sesneiabuep sasipueyorew 
sep jueyodsues suoBem sap asneo ue jeu S1IEIAOUS} JUSpio0e un Nbsioj senbsu ep jueyne nos oljqnd 27 


‘ejediourid 910A ua snueans neenu e sabessed xne SJU9PI90E ja SJUSWS||IRI9P ‘SUOISI][09 
Sep ejquiasus,| ep % 6 Suep anb esneo ue siw 939 juere u sinaBeAOA ap Sule} Se] ‘Soguue sasaiujap buis 
Sep Sinoo ne.nb enbidxe nb 89 se 9 ‘sineBeAoa ap uodsueu 9] ANS JUewsyeu sulWOpeld sasipueyoreW 
ap yodsues} aj anb sasioaid yney |! ‘epeue) ne 91IIAOUS} O'Yes B| eUJSouo9 Inb ad ue ‘sIOJaINOY 
‘sinabeAOA ap sures Sap asneo ue Jueyow Sj!,nbsuoj xne1eBuep snjd juejne,p juos S911E1AO19} SJU9PI09E Say 


“syuepiooe.p xne} np ayeu uoNNuIWIp eun eluBis 
nb 29 ‘seguue salgiWap Sad Eg} UOJAUS e eluus9ep el 8p Nqep ne WLW Jed sjuepiooe 91 ap juessed 
‘@NUIWIP B SJUSPI,9,p esquou 9] anb sipue} WLW 8Z 12 89 SnUS elIS0 e 91181AOLS] DEI} 8] ‘PEEL sindeg 


(WLI) sojtiw-sures) ap suomi ue sesifewiou JuaweINoD juos 49} ap 
UIUISU9 OP SJUap!d0e SO] ‘SSHANIE Sap BUUNJOA Ne jueyoeyel es senbsl sa] SUeP snuenequl sjuawebueyo 
Sap ajdwioo 1ju8} juswayebe yney |! ‘sue sap |} ne snuenans Sjuapiooe Sep ajqwiasua,| a1eduos uo nbs1o7 


SOsNG| 19 UB 
UONU:2j09p ep BeOUEH| xe sep NEA 
US 8}U6PI008,p eiqwou 6, qUueepiden . 


+8UO|}IUIJSP SEUUEOUY . .. — 
Se/ILU-U]81} EP UOIIIIN —— SJUOPIOW mm 


eguuy 
C66L 661 1661 0661 6861 8861 2861 9861 9861 ae 


C66 - 861 
SO]IILU-SUrRJ} US Sel} Jo SJUSPI99Y 


a einbig 


‘(seinauajue uoreiejo9p ep seoueBixe 
Sep NHEA US £661-Z661 1nod sieauoo sayyYyo Se] je sajeubis sJueplooe,p [891 e1quou a} euysnIll Z 
einBy eI) €661 1nod % g ep ajjag4 UONNUIWIP eun je Z66L 1nod % / ep 811891 UONNUIWIp aun Weipusl}qo 
Uo ‘sejjenjoe Uoleep9p ep seouebixe xne JeUIOJUCO es 1nod seeuuop Se] yelIpouu UOI IS ‘686 B 
9SSed }S9 sjuapiooe p aiquuou 2 ‘L66L Ue ‘uepueded ‘ÿ06 NOS ‘066L ue Seq snjd a] juiod uos juieye e Je 
v86l U8 EC | E HEA9SS |I ‘OIUU999p 919IU9p eB] SUep JuowsAssa1Boid anuUIWIP e SJUSPI,02,p 21quou 97 


EE 


epeue9 np suodsuei} sep 9}linogs e] ep nesing ? 


‘sejqluodsip SOlJIU9 SieILLep xne juepuodse1109 e1nôy ejuesoid B ep xne]o] SO] 
A ap à suodsue1] je ‘eçei9pey uonoipunf snos 19} ep UILEYO ep se1uUBedwWOD se] Jed epeueD 
np suodsue1 sep [PuoIEU edI1jO,| B solueseud uoreyoidxe,p senbisnels sep sjenuue seAcjey : 891n0S 


(wy-sine6e{oa pren g'L) suoliu GzB : sajli-sine5r{oA ~ 
(seynug Wy-SEUUO} Spieililu Syp) SPIP ZOE : SeSIPUBYOIEW Ep Se]Niq Sa/IL-SOUUO | - 
(Wuy-uIe1 SUOIIW EZL) SUONWW 97 : Sojyjuu-sured | 


: EUANOY 


000 Sel : (sineBeAOA + sesipueyoieui) 18} Le ujweyo ep SUOPEM ep 8IQUON 
00€ € : SOANOWOIO ol Ep 8]QUON 
00S 8e : “rl ne e senud neeAiu 8 sebessed ep eiqwon 
Zz : sonqnd neeaiu 8 seBessed ep eiqwoy 
(Ww 000 08) SEIN 000 OS : He a sep je sayediouud sejoA sep 1nenBuo7 
0€ : Je} ep uieU9 ep seiuBeduO9 ep 8IQUON 
: NEGSOH 


(eje29pej uonsiplunf snos 46) ep suiwieu9) 
£66L - SUAN2E / uodsue1} ep neesoy 


L eun6i4 


‘C66L Ue Nessa np SOHANOE sep sinayeolpul surepad ayusseid | aunBy e| 
‘epeue) ne 81811019] Wodsues) ep Neesai np 9}!xa|dwWoo e ep je INejdwe, ep sepi aun JauUOp ep ENA uy 


89€ pls 10S 0 0 0 L9v 099 sss Ssjueploul 
cee eee 862 QL gel vol £lO L S96 096 sueplooy 
e661 2661 2661-8861 £661 661 661-8861 £661L c661 2661-8861 

euueAoy euua/o euueAon 


sesneiebuep sesipueyorew 
sep R SPI] SJUBWEUEAZ SUOW sjUeWIEUgAZ 


661-8861 S21IEIAOLE} SJUEUIOUPAS se] Ins senbASNEIS 


*SJU8pI998 
Se9 ap 6 JUeWAiNeS SUEP S9S18A9p JUOS OS SInpoid seq ‘ZZE e HOS ‘EGE 1nod jUeJSUO9 sinewap jsa 
sesnejebuep sesipueyoew Sep e Sal] SJU9PI99E,P aiquuOU 8] ‘gjuewbne e sjuapiooe p 81QUOU 9a] IS awa 
‘Sseuneuajue UOIje18/98p ap seouabixe xne aij e}9,S UO IS Z66L 1nod % G AP Je EGEL 4INOd 9A8J9 SuIOW % pL 
ep Weses sjuepio0e p aiquiou aj enb eunse UO ‘1ejeubis e sjuepisoe p sed} ap snjd juewejqeiapisuos e 
A i ‘661 Noe ,L 9] 1S 91 1ns juewefey np uondope] sindsq ‘596 ep ele nb Z661 ep je101 ne uoddei 


sed % G ep assney eun ajuesside mb 99 ‘EGG ue sejeuBis 9}9 JUO SauIeIAOUAY SJU9PI998 SLO L ‘ye}O} NY. 


SJUEPI992,P SIQUON 


ANOILSILVLS NOYAdV 


€ epeuey np suiodsuei] sep #]11n99s e] ep neeing 


6€22-266 (618) snaidoogja 1 
LbZE-+66 (618) auoydgjay 


8yt VIH 

(oeqeno) IINH 

abeje + 

eBeuoq np epeuewoid ‘o9z 

84JU8D np aoe 

SUONHESIUNWIWOS 38 BINDS ap esfjeuy ‘ejesousB UONOAIG 
epeued np syodsues) sep ayunogs e] ep neaing 


“1S@ Np suonesunwwos 
Sep 19 9H1n99S ep esAjeuL,| ep ejes9UEH uonse1iq e] B SUONEAESGO sSinej 4UeAJed eujey B SiNe}9e] se] 
suoyoul Snou ‘uoreol|qnd e1JoU ep uoneioljowe | 8 eoueioduul p dnooneeq suoyoeye snou ewwo 
‘g1uno8s ej ep asfjeue, e je uoneoriueld ej e sejnn seeuuop Sep e1IUino} ji nb ya epeued ne Ja} ap sulwiayo 
Sep Suns ej ins senbnsnezs sep uoisueusiduios ainayjiaw aun eseuodde yoddes 89 anb suoisdse snon 


SIN8)98] Sep SUOHeAesqO 


‘segeubis ang snd jusnlop eu se1eBa seinssajq sej anbsind seq snid juawajqesapisuoo 
158 SeinsSe|q ep siquuou a] ‘£661 1nod ‘snid aq “E661 ue sejeuBis aja sed jualeine,u sjuapiooe sep % pL 
‘SuOIUYEP SeUUSJoUE Se] INS 9seq je]9,S UO] Is enb auNsa UO ‘ajduwiexe id “€661-Z66L 1nod sjuepiooe,p 
e1quou 9] INS 8[q1£PISUOO Jaye UN Na ISSNE JUO SajeUUOIIppe uo!eIe[Oap ap seouabixa so] ‘SJU9PIOUI p 
SAquIOU 8] JUBWE|GeJEP!SUOD J8NUIWUIP euley Op ja ‘oguue enbeuo % G E p ap SIUEPI,,E,p 81quou ej 1ejuewne 
9118} BP 1949 1nod ne e suoiuljep sejjeanou xne s1puodse1109 snod Sanbuojysiy Saauuop Sap UOISI@AUOO e7 


‘segjeuBls ae JUBUSjUIEU JUSAIOp senei6 
Seinsselq Se| jJuewenes je (sjtejep ep snjd inod exeuue] e 1819)91 es) sjuepiooe.p seuoBayeo seuleu89 e 
SUE} 919 juo synofe sep ‘snid eq ‘sajeuBis ane snjd jueniop eu sjuewueuse sureues anb Sipue} ‘sjuapiooe sep 
SUC SESSEID JUEUSJUIEU JUOS ‘SJUSPIOUI Sep BLULUOD SEssEIO jUBWeINELI9IUR ‘s}UaIEUSAS SUIEUED ‘2661 
0e ,L NP awed e ‘1Sg 9 uns yuewWajbay np nyen ue eGueyo e sayeubis e S]UBWSUBA9 SAP UOIUNSP 7 


1Sg np SeoueBixe sep nueA ue SeguUOP Sep UOISJeAUOD e7 


‘SAUSP EB] B JUEMNOI jeusJeu 9] je uonesijeubis ep sineue se] ‘sUOISI||}Oo-Isenb 
S28] SWWO9 seleIAOay SJUSpoUI saune,p juewejeBs jueuuasduwoo sreu sesna1oBuep sesipueyorew 
SP Sen, Se] Juewejenuesse jJueyono} SjUeplouI Se] ‘elA ep soued ep esquiou pueB snjd | JUSUUOISE990 
inb neonau e seBessed xne sjuapiooe sel S10J9}NO} JUOS 99 ‘sesnelofuep sasipueyosew sep jueodsue] 
SIOAUO9 ep no sunabeAon ap surey ep yBess |Inbsioj nouns ‘oygnd np ayunoes e snjd 8] Jueyeuwoiduos 3e 
Sue saBewwop ap snjd 9] juesneo sjueuuel|e19p se] ‘eresouo6 ajbe1 UZ ‘Juefnoi jauayewW ne saipusout 
Se] enb ewew ep esneo ue sasiw (sineBe{oa ‘seAojdue ‘snijul) souuosiod se] ‘nesaIu e seBessed xne 
SIU8pl00e Se] ‘sjuaWal|les9p Se] ‘SUOISI09 Sa] ALULUOD SJUSPI99E Se] JUeqo|BUS Se1eIAOLIE} SJUSWOU9AS S27 


SOJIRIAOJS} SJUSPIOUI Ja SJUSPI99Y 


epeue9 np suodsuei} sep eyinoes e] ep neeing Zz 


‘Seinaliajue uol}eIejOap ap seouebixe Sep NYeA Us Soguuop se] juajuesaid nb xnesjqe] 
Sep jueunejuei sexeuue Sa] ‘sanbnsiyexs suosieiedu09 ap sul} XN ‘SJUSWIEUYAY SEP UON21E99P ap 8191}EUU 
ue sejjenjoe seouebixe xne ejqissod juawajapyy snid aj eipuodsse1109 1nod siIu8AUO9O 9]9 JUO seineuojue 
saouebixe sap NYAA ue sojeuBis syuauiausAs sa] ‘siojepno] ‘1ojeuBis e sjueweusAs p SaedA] ss] o1ju8 p1099e p 
snid jawed ‘26614 xeinf ue aydope ‘1Sg 9a] ins yUeWa|Kay 87 ‘sepow SJU919JJIp Sa] a1JU9 JUBWA!|qeJapISUOD 
yeueA sajeubis e yuapioul Un no yuapiooe uN pee nb ad ep uoruyep ej ‘enbuoysiy enA ep juiod unq 


‘7661 21q899p 
€ 8 1SG Np Ssauuop ap eseq ej ap Saul} SEIJIUO Sej JUa}UaSasde1 jueunsop jussaid 2j suep SaajUasaid 
senbnsyels sey ‘sebueyo e saajedde juos sjueuisusas se ins sanbnsnejs sa] ‘JUanbasuce 124 ‘inof e sesiw 
JUBWLUBJSUOD JUOS SESUUOP Se] ‘8AIJ9E SeSUUOP ap eseq eun suep ‘anb 1ejeuBis ap yUaIAUOD || ‘seeuuop 
sep eyjenb ej ep 181nSSe,S inod SJUSWI8U9A9 Sa] INS SOSUUOP ap Seseq SES JUEUIE][ENUIJUO 8JJeNNS | Sg 27 


‘suoIUap Sep Je suorjeoidxe 
sep JueuHejuai sexeuue Se] sind ‘£66L 12 pB6L e1U8 SNUSANs SJUeWeUu,psA, se] ins sonbrAjeue xnesjqe] 
ep eyns eun ‘njeodxe 21x21 ap euwuo} snos enbnsnezs ndiede un : sated sios ua asiIAIp as Yodde 89 
“Suodsue1] Sep auuslpeues UOISSILWON e] ‘inesse99paid uos e je epeue, np suodsue1} sep jeuoljeu 8910. 
e JUoWainouaque SajeuBis sjuseuisusAs sa] JUsqo|BUe uoddes #9 suep saajuasaid senbliojsiy seeuuop ss] 


‘a|e19p9} sousjoduo9 
SNOS S91IP1AO19} SaluBeduos sa] juejeuBis anb sjuewsusas p sadA} sjusieyip se] ins senbnsnels sap jo sue] 
Sep JUBNUOD || ‘Senbnneuoise jo SaulelAOa} ‘onpojonpoid ap ‘sauuNUeW SJUSPIOUI Ja SJU9PI998 ‘SJUSUISUSAY 
sap senbnsije]S Se] ins 1Sg np sjanuue sesreuuuos asyenb ap alias eun SUEp WOSUI.S JUaWNDOP juasaid 97 


nue}uo9 


‘uodsue1} ap sepow erenb sap unoeyo suep jueuuslauns inb syuaweuUsAs sey seuBisuos juos no 
SESI}EWUOJUI SeWa}sAs Sap B sino981 e 1 Sg e] ‘yoSel ji, nb sanbysijeys ap sause}xe je SaUJa}UI sepueusp xne 
juawepides e1puodai snod je ‘aurez 89 NOY ‘jueweune sesud 81e nd juereune u inb seAN981109 SeunsewW ep 
enA US SUONEpUEUUIO981 SP UOHEINWUOJ B] e 11noqe Je 9JUn99s eJ e juewenbuew un JE}e}SUOD ap e1yeuued 
jueanad inb saljewoue se je seouepus] Se] 11UOSS91 We} Soouuop sep esAjeue] ‘snid eq ‘ones B e 
sjuewaenbuew sap 18W1IjUO9 B JUOMSS SA9UUOP Sa) ‘ejenbus,p uorjouoy ej JUB}a|dWO0d sejeufis sjueuwieusae 
sep esneo RB e jo nel] ne ‘ayAes6 eB] e ‘aouanbe. Be] e SeAIEJ81 SaQUUOP Sep JUSWEE1} a] 39 219809 eT 


S]UBWAUSAS SO] INS SOSUUOP Sep JUSWATBIL 


“sjuawenbuew 
Se9 91INp91 B NO JOUIWIJS RE JUPSIA SUOIEPPUBUIWIO981 SEP Ja;NWUO} ep je syWINOVs eB] e S}JUaWaNbUeW se] 
1e}2]SU09 ap ue Sa}UepUadapuUI Sepnjs sap je seyonbue sep sauew ap juos suaAow xnediouud ses ‘uorelae 
Je je ‘onpojonpoid ‘auuewW : yodsues ap Sapow SJU819JIP Se] SueP ayUNdVS E] WIOANOWOId e a}sISUOD 
inb uoissiu es ep sayinboe,s 1nod suaAow sienp asin {Sq 97 ‘“swodsues sep e]un9es e] sOANOWOId 
ep 158 ‘(1Sg) BpeueD np suodsues] sap ayuNoes e] ap neaing a] ‘oBoiqe eu] UOS snos nuuos ‘euusiueBio] 
ep ynoefqo jediouud 97 ‘0661 Siew GZ 8j soweooid ny INb Io] ‘(1S1V294) szodsuez sep anses Be] 
ap Je yodsued ap sjuapiooe se ins ajanbua,p uaipeueo neaing aj ins 107 e| Wweydope yuswaped 8] ‘686L UF 


1Sg Np UOISSIN 


NOILONGOULNI 


L epeue) np suodsue!] sep 9]1n99S e] ep neeing 


a 2 CNET 

: SON Virtsors €: - ; r 
Be PREC bey 1164 

2 eee, ere 


e whe à (à r 
ne Wie | 
- ALL En L 


129 16 
- 4 
a 
a 0H 
> 
’ i 
i ' 
' 
L 
* at 
t An 
i À 
; 
= 5 
11 
T2 = f “i 
3 [1 
Toon ni evi 
ny VV (Tey ce (4 R-v 


OO EN AE ent haga. 
a, MONEUE OC AP RES ove 
DO geome 06 orden po 
5 (aes PUR ELA nt Pre 
‘ yew SLYE TRUC) 
Me 
NOTE | 


{ , 
Dae. si: 7 


_ vee eo WEE |. 
CAR TT: ri 


6€ S31N30393Hd SSANNV S31 93AY SANDILSILVLS SNOSIVUVdWOO € SAXANNV 
le NOILVYV10a0 3G 
SI9N391IX3 13 SNOLLINI43Q XNY SLNAWSDNVHO XNVdIONIHd 2 SXANNV 
GE SNOILINISSQ | SXSNNV 
££ 3ONIAOHd 13 3dAL HYd SLNAGIONI SSHLNVY Ce NV319vL 
CE JONIAOUd HVd SSSNSYSONVA SISIONVHOHVN S30 3SNV9 N3 LNVLLSW SLNSGIONI to nvalavl 
LE AILNGIYLNOOS YNALOVS 13 3FdAL HVd SLNAGIOOV 02 NVATAVL 
0€ S3S43AIQ SANDILSILVLS - SIN3GI99V 61 NVAIGVL 
62 3ONIAOËd HVd SSWILOIA 30 3H8NON 13 SNYLNI S30 Y SONSAYNS SLNACIOOV 8t NVAIEVL 
8c 3IOA V1 30 3HIVL31HdOHd 31 NO13S SNYLNI SA0 Y SANSAYNS SLNAGIOOV ZI NV318VL 
8c SSWILOIA 30 SYEWON 13 SHN3OVAOA / SSAO1dW3 S30 Y SNNSAYNS SIN3GI99V 91 NVATEVL 
1e SONIAOYd HVd SSWILOIA 30 3H8WON 13 SIOA V1 3Q N3IL3H1N3.Q 
13IH31VN 30 13 NOILOSdSNI.O 3NISIVHQ 30 SIN3N3111VH3Q 13 SNOISITIOO St NV318vL 
9c SSWILOIA 30 SYSWON 13 SIOA V1 30 N3113H1N3.Q 
73IH31VN 30 13 NOILOSdSNI.GC ANISIVYG 30 SIN3IN3T1VH3Q 13 SNOISITIOO = +t NVATEVL 
Gd 3ONIAOËd HVd SAWILOIA 3G 
JH9WNON 13 LNAWSLIAR.C S3IOA / Sid3 / S39VIHL S31 SNVO SIN3N311VH3Q &t NVATIEVL 
vo 3FONIAOËd HVd SAWILOIA 
30 SYSWON 13 LN3WN3LIA3.Q S3IOA / Sid / S39VIHL SA1 SNVG SNOISIN100 2} NVATEVL 
£c 33NHNOT V1 30 LNSWOW 31 
/ LOWdWI.1/ YSDVSN.G 3dAL 37 NOTES NV3AAIN Y SSADVSSVd XNV SIN3GI99V LE NVATEVL 
cé 33NHNOT V1 AG IN3NON 31 
/ LOWdAWI.1/ 39VSSVd 30 3dAL 31 NOTES NVIAIN Y S39VSSVd XNV SIN3GI99V OF NVATEVL 
Le SSWILOIA SNVS 13 93AY NV3SAIN Y S39VSSVd XNV SIN3GI99V 6 NVATEVL 
0d NOI19310Hd 30 13 39VSSVd 30 
3dAL 37 N0O73S SSWILOIA 30 SYSWON 13 NVAAIN Y S39VSSYd XNV SLNAGIOOV 8 NV318VL 
6L JONIAOUd HVd SAWILOIA 30 3H8NON 13 NVAAIN Y S39YSSVd XNV SIN3GI99V 2 NV318VL 
gL 3IOA V1 30 341V131HdOHd 31 NOTES NVAAIN Y SADVSSVd XNV SLNAGIOOV 9 NVATEVL 
Zl AJONIAOYd HVd SSWILOIA 30 SYBWON 13 SIVdIONIYd SIOA N3 SIN3N3TIVH3Q = SNVAIEVL 
OL 3ONIAOËd HVd SANILOIA 30 3H8NON 13 31VdIONIHd SIOA NA SNOISNIO9 + Nv31avL 
GL ANNOSH3d 30 31H40931v9 HVd 13 1N30I99V.Q 3dAL HVd S3SS319 30 SHEWON € NVATEVL 
ÿL INNOSH Id 3d 31H40931V9 HVd 13 1N3GI99V.Q 3dAL HVd SLHOW 30 3H8NON 2 Nv318vL 
€£L SINILOIA 13 S3HIVIAOHH34 SLNSWSNAARD~ ot NVATEVL 
SANDILSILVLS SAG XNv318vL 
€ ANOILSILVLS NOYWAdV 
I NOILONGOULNI 
39Vd 


S3U3ILVN SAG 3719V1L 


6€22-L66 (618) snaidoogia | 
LyZ€-v66 (618) eucydgja, 


8ML VIM 

(eqeno) INH 

abel? + 

ebeyod np speuewoid ‘002 

84]U9D np e9ejd 

SUONESIUNWIWOO 8 syun99s ap asfjeuy ‘ajesoueb UOI9911(] 
epeued np syodsue. sep ayunogs e] ap neaing 


9-92919-299-0 NASI €661/2-LNL ‘ON 
S661 BPEURD SSAASS J9 sjusWaUUOISIAOIddy sap OJSIUIN © 


epeuey jo 
pieog Ajayes uolyeyodsuel | 


epeueg np 
s110dSUE1] Sep 9]1N98$ E]| ap Neaing BpeUek 


fel 


cool 


SHAIVIAOË AAA 
SJUQSUISUDAT 


LSqd np onbnsie}s SIBUIUIOS 


12 - 7 
1 ae s 11 


D. 


& 


œ 
(= 
O 
ied} 
ic 
(Oy, 
(eo) 
feb) 
a 
O: 
9 
(= 
=f 
D: 
Q 
ia) 
Yn 
a> 
= 
gad} 
=) 
ip) 
TD 
9 
= 
gl 
n 


Q 
1S 
O 
© 
si 
D 
Qo 
ped) 


epeuey jo 


pie0g Ajayes uone1odsue1] 


cool 


SHAIVIAOËÏAAA 
SITUDUIOUSA A 


PILES ET it a mp CH YT Shean ng asie: ; 


Per 


IeUILWIOS 


e1S 91 


ns 


LSd np enb 


Transportation Safety Board 


Bureau de la sécurité des transports 
of Canada 


du Canada 


4 TSB STATISTICAL SUMMARY OF 
RAILWAY OCCURRENCES 


| : 1994 


RA, 
0e FN 
NOV 25 1996 


= Cy 
fei y ot À 


i 

iy 

| a 
M 


Foreword 


This document has been prepared in order to provide users of Canadian railway safety data with selected 
statistics on annual occurrences. In the past, the Transportation Safety Board of Canada (TSB) has 
produced a more comprehensive Statistical Summary of Railway Occurrences. It is now our intention to 
report synoptic information through this reduced set of tables; however, we are assessing the possible 
creation of a TSB electronic bulletin board accessible by the public for more detailed rail occurrence data. 


Users of these statistics are advised that in a live database, the occurrence data are constantly being 
updated. Consequently, the statistics can change slightly over time. The 1994 statistics presented in this 
document reflect the TSB database updated as of 18 August 1995. 


The TSB is an independent agency operating under its own Act of Parliament. Its sole aim is the 
advancement of transportation safety. 


Comments on this document can be forwarded to the following address: 


Transportation Safety Board of Canada 

Safety Analysis and Communications Directorate 
Place du Centre 

200 Promenade du Portage 

4th Floor 

Hull, Quebec 

K1A 1K8 


Telephone (819) 994-3741 
Facsimile (819) 997-2239 


© Minister of Supply and Services Canada 1995 
Cat. No. TU1-2/1994 ISBN 0-662-62067-4 
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OVERVIEW 
ACCIDENTS 
General Statistics (Tables 1-2) 


* In 1994, 1,189 accidents were reported to the TSB (up 17% from 1993). Rail activity also increased, 
resulting in a net rise of 8% in the accident rate to 14.4 accidents per million train-miles. 


* Adjusting the accident totals (to exclude the additional occurrences reportable in accordance with TSB 
Regulations finalized in July 1992) would reduce the 1994 accident rate to a decade-low of 11.0. 


* Most accidents on the main track are crossing accidents; in 1994, these accounted for approximately 
30% of total accidents. Main-track derailments accounted for an additional 13%; main-track collisions 
average approximately 10 per year. 


* The largest proportion of reported accidents occur in yards, spurs or sidings; in 1994, these accounted 
for 40% of the total. Most accidents at such locations are not major occurrences and take place in the 
course of switching and humping operations when speeds are usually low. 


* Other types of accidents include trespassers struck by rolling stock; collisions and derailments involving 
track motor cars and maintenance-of-way equipment; and fires on rolling stock. 


* Some 300 accidents annually involve cars carrying (or having last contained) a dangerous good. The 
majority are non-main-track occurrences, and very few result in product release: only 9 of the 315 
accidents involving dangerous goods in 1994 resulted in release. 


* Passenger trains were involved in 6% of all accidents in 1994 as compared to 8% in 1993. Most 
accidents involving passenger rolling stock are either crossing or trespasser accidents. 


* Rail-related fatalities numbered 114 in 1994. Most of the deaths involved motor vehicle occupants in 
crossing accidents (40%) or trespassers (51%). In comparison, main-track collisions and derailments have 
accounted for 2 fatalities in the past five years. Railway employee fatalities have steadily declined over 
the decade. 


* Rail-related injuries also declined slightly in 1994 to 120 (the TSB regulations require the reporting of 
serious injuries only and this is reflected in the lower injury totals since 1992). 


Accidents by Type (Tables 3-9) 


“ Main-Track Derailments: A total of 158 such accidents were reported in 1994 (an increase of 24% from 
1993). Adjusting for reporting changes, the increase is 11%. The rise in recent years is attributed in part 
to the reporting regulations; single-car derailments which accounted for 27% of the total during 1990-1991, 
have increased continuously to 41% of the total in 1994. About 20% of the accidents involved the 
derailment of more than 10 cars. 


“ Factors assigned in an accident are considered to have acted in combination to contribute to the 
occurrence. For 1994 derailments, the most frequent factors were those related to truck components 
(39%), followed by track geometry-related factors (23%) and factors related to the rail (14%). 
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“Crossing Accidents: These numbered 363 in 1994 which is identical to the 1993 figure. Most crossing 
accidents occur at public (highway) crossings (86% in 1994). Motor vehicle driver behaviour plays a major 
role in most crossing accidents. 


* One-third of public crossings are protected with automated warnings devices, and such devices are 
usually located at crossings where there is greater train and vehicular risk. In 1994, over half of all public 
crossing accidents occurred at locations with automated warnings. 


* Accidents at private and farm crossings decreased in 1994 to 51 from 63 the previous year. 


* Approximately one-fourth of all crossing accidents resulted in fatality or serious injury in 1994 (13% were 
fatal and resulted in 55 fatalities). 


* Train Collisions and Derailments in Yards/Spurs/Sidings: Collisions totalled 116 in 1994 (up by 9% 
over 1993); derailments numbered 364 which is 44% higher than the 1993 figure. The increases in 1993- 
1994 are attributed in part to the learning curve associated with the "requirement to report" the additional 
types of occurrences in accordance with the TSB Regulations (see Explanatory Notes). 


“ Most of the above collisions are minor sideswipes; the majority of derailments involve the derailment 
of only one or two cars (69% in 1994). 


* Factors contributing to non-main-track collisions are primarily rules related (i.e., non-compliance with 
prescribed procedures such as improper positioning of movements or handling of switches). Derailments 
involve similar rules-related factors, in addition to track-related factors (mostly geometry and turnouts), and 
equipment-related factors (mainly truck components). 


* Trespasser Accidents: These numbered 104 in 1994 (down by 7% from 1993). Some 55% of 
trespasser accidents were fatal with 57 fatalities. 


INCIDENTS (Tables 10-11) 


* Pursuant to mandatory reporting requirements, 504 incidents were reported in 1994 (up by 8% from 
1993). The rise was primarily due to a significant increase in the reporting of "Risk of Collision" 
occurrences. A TSB safety study on these latter type of incidents is in progress. 


“ Dangerous goods leakages not related to train accidents annually account for the largest proportion of 
total incidents; however, the volumes of goods leaked are usually not large. There were 336 dangerous 
goods incidents in 1994, a decline of 9% from the 1993 total. About one-third of the releases (where the 
location/component was identified) occurred at tank car loading and offloading appurtenances. 


* “Risk of Collision" incidents represented just over half of the other types of reported 1994 incidents, 
followed by "Movement Exceeding Limit of Authority", and "Main-track Switch in Abnormal Position". 


“Contributing factors in non-dangerous goods incidents are primarily operational or rules related, the most 
frequent involving crew communication. 
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Table 1 


Railway Occurrences and Casualties 
1985 - 1994 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 


Accidents 

Main-track train Collisions 14 14 12 10 9 i 9 9 5 12 
Main-track train Derailments 175 147 130 99 113 102 107 128 127 158 
Crossing Accidents 606 §24 459 502 469 386 407 387 363 363 
Train Collisions in Yards/Spurs/Sidings 58 62 72 76 73 64 88 85 106 116 
Train Derailments in Yards/Spurs/Sidings 102 122 140 146 118 206 222 199 253 364 
Collisions/Derailments Involving TMC/MWE * 40 28 28 15 17 23 25 14 14 10 
Employee/Passenger Accidents 50 45 51 29 18 19 19 15 8 7 
Trespasser Accidents 106 84 92 108 88 84 93 99 112 104 
Fires 16 15 13 16 15 8 17 15 14 27 
Other 25 34 20 14 A 5 4 16 12 28 

Total ** 1,192), 91,0755 1,017 1,015 927 904 991 967 1,014 1,189 


Reportable Incidents 


Dangerous Goods 409 457 473 473 407 427 655 575 371 336 
Main-track Switch in Abnormal Position*** 0 11 20 
Movement Exceeds Limits of Authority*** 27 36 40 

Risk of Collision*** 8 35 86 

Other 1 0 2 3 1 30 118 57 15 22 
Total 410 457 475 476 408 457 773 667 468 504 

Million Train-miles **** 75.3 75.0 76.2 78.0 74.5 68.4 74.4 74.5 76.3 82.6 
Accidents/Million Train-miles 15.8 14.3 USS 13.0 12.4 13.2 135 13.0 13.3 14.4 
Accidents/Million Train-miles (Pre-TSB criteria) ** 12.4 11.4 11.0 


Accidents Involving Dangerous Goods***** 


Main-track train Collisions 3 3 1 1 3 1 1 2 1 3 
Main-track train Derailments 45 36 36 30 37 44 42 45 30 30 
Crossing Accidents 8 if 13 10 7 10 14 4 4 4 
Train Collisions in Yards/Spurs/Sidings 40 48 64 67 62 58 82 71 91 71 
Train Derailments in Yards/Spurs/Sidings 97 119 138 139 114 202 214 184 184 198 
Fires/Other 6 8 8 7 / 7 8 16 11 9 
Accidents Involving Passenger Trains 116 91 84 77 84 48 60 85 83 73 
Casualties 
Fatalities 128 118 106 111 142 103 125 137 116 114 
Injuries****** 570 629 500 484 475 385 464 385 129 120 


TMC: Track Motor Car, MWE: Maintenance-of-way Equipment. 
TSB reporting requirements were finalized in July 1992. Under the old definitions, 1992, 1993 and 1994 accident totals would be 
reduced by 3, 14, and 24 per cent respectively (the percentage reductions are: 5, 17 and 25 for main-track derailments; 4, 22 and 43 for 


non-main-track collisions/derailments; 4, 12 and 10 for crossing accidents). 


eee 


| Occurrence type not reportable prior to TSB Regulations. 


1990-1994 train-miles are estimated for Non-Class 1 railways which represent less than 4 per cent of the total. 


eevee 


Of the 315 accidents involving dangerous goods in 1994, 9 resulted in release of product. 
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As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
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Table 2 


Fatalities/Injuries by Type of Occurrence and Person Type 
1985 - 1994 


1991 1992 1993 1994 


Main-track Collisions 
Fatalities 
Injuries 
Main-track Derailments 
Fatalities 
Injuries 
Crossings Accidents 
Fatalities 
Injuries 
Train Collisions in Yards/Spurs/Sidings 
Fatalities 
Injuries 
Train Derailments in Yards/Spurs/Sidings 
Fatalities 
Injuries 
Coll./Derail. Involving TMC/MWE 
Fatalities 
Injuries 
Employee/Passenger Accidents 
Fatalities 
Injuries 
Trespasser Accidents 
Fatalities 
Injuries 
Fires/Other 
Fatalities 
Injuries 
Dangerous Goods 
Injuries 
Other Incidents 
Injuries 


Fatalities by Person Type 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Trespassers 
Other Persons 

Total 


Injuries by Person Type* 


Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Trespassers 

Other Persons 


188 

169 

3 
213 237 
47 48 
9 20 


28 
1 


Total 570 629 500 129 120 


= As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
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Table 3 


Main-track train Derailments by Province and Contributing Factor 
1985 - 1994 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 


Accidents 


Nfld/PEI/NS 14 9 12 3 5 1 3 1 3 3 
New Brunswick 8 5 4 4 0 6 4 10 3 5 
Quebec 16 31 21 22 15 13 15 28 22 19 
Ontario 47 44 36 30 33 27 31 31 37 58 
Manitoba 8 8 7 8 15 7 if 15 13 16 
Saskatchewan 20 13 8 7 11 9 10 10 17 15 
Alberta 24 16 23 13 19 19 16 14 10 24 
British Columbia 38 21 19 12 15 20 21 19 22 18 


Canada 


Derailments per MTM* : : ï à i : 1.66 1.91 
Derailments per BGTM* 0.58 0.48 040 0.30 0.38 034 034 0.42 0.41 0.46 
Passenger Train Related Accidents 


Contributing Factors ** 
Environment 


Equipment 


Body 0 0 0 0 0 0 0 3 5 9 
Brakes 8 3 1 0 0 2 1 2 6 4 
Draft System <) 4 4 0 2 1 3 6 10 2 
Truck Si 41 26 21 29 24 22 43 44 62 
Type unspecified*** 1 


Geometry 


Inspection 14 4 8 5 5 10 8 5 1 3 
Rail 30 20 17 17 21 23 22 24 11 22 
- Roadbed 0 0 0 0 0 0 0 4 9 6 
Turnouts 4 4 5 4 6 3 5 3 4 4 
Type unspecified*** 0 0 0 


Operations 


Rules 
Handling of Switches/Derails 
Marshalling 

Speed 

Other Rules 

Type unspecified*** 
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Miscellaneous 


Unknown 


g MTM - Million train-miles; BGTM - Billion Gross ton-miles. 
** More than one contributing factor may be assigned to each occurrence. 

*** The TSB's approach to recording and interpreting contributing factors changed in 1992. 

For prior years, factor information at the second level is not always indicated in the database. 
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Table 4 
Main-Track Derailments by Total Number of Derailed Cars per Accident 


1985 - 1994 


1985 1986 1987 1988 1989 1990 1991 


Derailed Cars 


Train Collisions in Yards/Spurs/Sidings 
by Total Number of Derailed Cars per Accident 
1985 - 1994 


1985 1986 
Derailed Cars 


Total 


* Number of collisions with no derailments. 


Train Derailments in Yards/Spurs/Sidings 


by Total Number of Derailed Cars per Accident 
1985 - 1994 


1985 1986 
Derailed Cars 
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Table 5 


Crossing Accidents and Related Casualties by Province 
1985 - 1994 


Accidents * 
Nfld/PEI/NS (395) 
New Brunswick (524) 
Quebec (2,548) 
Ontario (5,487) 
Manitoba (3,151) 
Saskatchewan (6,495) 
Alberta (3,779) 
British Columbia (1,063) 

Canada “* (23,482) 


Crossing Accidents per MTM*** 
Crossing Accidents with Derailment 
Passenger Train Related Accidents 


Fatalities 

Nfid/PEINS 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Canada 


Injuries **** 
Nfld/PEIV/NS 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Canada 335 279 


Figures in brackets denote the estimated number of public crossings 

in each province as of June 21, 1994. The Canada total is the actual figure. 

Includes one 1985 accident in the Northwest Territories. 

MTM - Million train-miles. 

As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
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Table 6 


Crossing Accidents and Casualties by Type of Crossing and Protection 
1985 -1994 


1992 1993 1994 


Accidents 
Public Crossings ° 
Total Passive Warnings (16,178) 
Flashing Lights & Bells (5,918) 
Gates (1,348) 
Other Automated Warnings (38) 
Total Automated Warning (7,304) 
Sub-total (23,482) 
Private Crossings 
Farm Crossings 
Total 


Fatal Accidents 


Fatalities 
Public Crossings 
Total Passive Warnings 
Flashing Lights & Bells 
Gates 
Other Automated Warnings 
Total Automated Warnings 
Sub-total 
Private Crossings 
Farm Crossings 
Total 


Injuries** 
Public Crossings 
Total Passive Warnings . 
Flashing Lights & Bells 
Gates 
Other Automated Warnings 
Total Automated Warnings 
Sub-total 
Private Crossings 
Farm Crossings 


Total 246 201 


e 


Figures in brackets denote the number of public grade crossings in Canada by warning type as of June 21, 1994. 
(There are approximately 28,500 private and farm crossings in Canada.) 
As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
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Table 7 


Train Collisions in Yards/Spurs/Sidings by Province and Contributing Factor 
1985 - 1994 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 


Accidents 


Nfid/PEI/NS 0 1 0 1 0 0 0 0 0 
New Brunswick 3 1 1 3 1 1 1 3 6 
Quebec 9 11 14 9 10 10 18 22 24 21 
Ontario 11 24 23 38 26 24 24 20 34 27 
Manitoba 6 5 5 6 7 2 6 8 11 16 
Saskatchewan 2 1 5 5 4 2 5 3 4 11 
Alberta 14 12 14 8 14 13 19 19 19 22 
British Columbia 13 6 10 8 9 12 15 12 11 13 


Canada 


Collisions per MYTM* 3.06 4.17 409 495 4.89 
Collisions with Derailment** 23 28 34 93 30 24 28 29 36 50 
Passenger Train Related Accidents 


Contributing Factors *** 


Equipment 
Body 0 0 0 0 0 0 0 4 8 6 
Brakes 0 1 2 0 0 0 1 2 3 5 
Draft System 0 0 0 0 0 0 0 0 2 5 
Truck 0 0 0 0 0 0 0 1 0 2 
Type unspecified**** 1 1 3 1 1 2 0 0 0 0 


Track 


Geometry 0 0 0 0 0 0 0 1 1 0 
Rail 1 3 2 0 5 3 7 1 0 2 
Turnouts 0 0 0 0 0 0 0 0 3 3 
Type unspecified**** 1 1 0 0 1 1 0 0 0 0 


Operations 
Circuit Controller 0 0 0 0 0 0 0 0 1 4 

| Speed 0 0 0 0 0 0 0 1 5 1 
Other Operations 


Rules 


Brake Applications 14 13 19 20 15 14 21 21 18 14 
Crew Communications 7 5 8 4 Uf 6 5 5 4 9 
Handling of Switches/Derails 5 6 9 6 6 5 4 6 12 14 
Positioning of movements 12 15 12 19 13 20 19 21 32 38 
Speed 15 10 6 7 8 5 3 2 5 8 
Other Rules 0 0 0 0 1 0 0 2 3 7 
Type unspecified**** 3 3 0 0 0 


Miscellaneous 


Unknown 24 29 36 34 30 22 26 16 0 0 
: MYTM - Million Yard train-miles. 
** Revisions due to errors in data conversions and capture affected some annual totals of collisions 
with derailments. 
*** More than one contributing factor may be assigned to each occurrence. 
“see The TSB's approach to recording and interpreting contributing factors changed in 1992. 
For prior years, factor information at the second level is not always indicated in the database. 
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Table 8 


Train Derailments in Yards/Spurs/Sidings by Province and Contributing Factor 
1985 - 1994 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
Accidents 
Nfld/PEI/NS 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Canada * 


Derailments per MYTM** 
Passenger Train Related Accidents 


Contributing Factors *** 
Environmental 


Equipment 
Body 
Brakes 
Draft System 
Truck 
Type unspecified**** 


Geometry 
Inspection 

Rail 

Roadbed 

Turnouts 

Type unspecified**** 


Operations 
Circuit Controller 
Derail Position 
Speed 
Switch Position Indicator 
Switch Targets 
Other Operations 
Type unspecified**** 
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Brake Applications 

Crew Communications 
Handling of Switches/Derails 
Marshalling 

Positioning of movement 
Speed 

Other Rules 

Type unspecified**** 
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Includes one 1993 accident in the Northwest Territories. 

MYTM - Million Yard train-miles. 

More than one contributing factor may be assigned to each occurrence. 

The TSB's approach to recording and interpreting contributing factors changed in 1992. 

For prior years, factor information at the second level is not always indicated in the database. 


Table 9 
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Trespasser Accidents and Related Casualties by Province 


1985 - 1994 


Accidents 

Nfld/PEI/NS 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Canada 


1985 1986 1987 1988 1989 1990 1991 


Passenger Train Related Accidents 


Fatalities 

Nfld/PEI/NS 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Canada 


Injuries* 

Nfld/PEI/NS 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Canada 
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As of 1993, only serious injuries are included in accordance with the TSB Regulations. 


1992 


1993 1994 


11 


12 
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Table 10 


Dangerous Goods Incidents by Province and Leak Location/Component 
1985 - 1994 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 


Incidents 
Nfid/PEI/NS 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 

Canada 


Leak by Location/Component* 
Loading and offloading appurtenances 
Safety appurtenances 
Structural 
Auxiliary operating appurtenances 
Main tank opening and other 
Unknown 

Total** 


F As a result of the TSB's revised approach to recording and classifying 


dangerous goods incidents, only 1993-1994 data are presented. 
** More than one leak location/component may be assigned to each occurrence. 


Table 11 


Other Incidents by Type and Contributing Factor 
1985 - 1994 


1985 1986 1987 1988 1989 1990 1991 1992 1993 
Incidents 
Main-track Switch in Abnormal Position 
Movement Exceeds Limits of Authority 
Risk of Collision 
Runaway Rolling Stock 
Signal Less Restrictive than Required 
Unprotected Overlap of Authorities 
Total* 


Contributing Factors ** 
Operational*** 
Operational Signal Indication 
Other Operational 
Type unspecified 


Rules*** 
Crew Communication 
Dispatcher 
Handling of Switches/Derails 
Positioning of Car or Movement 
Other Rules 
Type Unspecified 


Miscellaneous 
Unknown 


“Most occurrence types not reportable prior to TSB Regulations. The vast majority in 1990-91 "are Signal Less 


Restrictive than Required" incidents. 

More than one contributing factor may be assigned to each occurrence. 

*** As a result of the TSB's revised approach to recording and interpreting 
contributing factors, only 1992-1994 data are presented. 
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DEFINITIONS 


Railway Occurrence 


a) Any accident or incident associated with the operation of rolling stock on a railway, and 
b) Any situation or condition that the Board has reasonable grounds to believe could, if left 
unattended, induce an accident or incident described in (a) above. 


Reportable Railway Accident 
An accident resulting directly from the operation of rolling stock, where 


a) a person sustains a serious injury or is killed as a result of 

i) being on board or getting off the rolling stock, or 

ii) coming into contact with any part of the rolling stock or its contents, or 
b) the rolling stock 

i) is involved in a grade-crossing collision, 

ii) is involved in a collision or derailment and is carrying passengers, 

ili) is involved in a collision or derailment and is carrying dangerous goods, or is known to have 
last contained dangerous goods the residue of which has not been purged from the rolling 
stock, 

iv) sustains damage that affects its safe operation, or 

v) causes or sustains a fire or explosion, or causes damage to the railway, that poses a threat 
to the safety of any person, property or the environment. 


Reportable Railway Incident 


An incident resulting directly from the operation of rolling stock, where 


a) a risk of collision occurs, 

b) an unprotected main track switch is left in an abnormal position, 

Cc) a railway signal displays a less restrictive indication than that required for the intended movement 
of rolling stock, 

d) an unprotected overlap of operating authorities occurs, 

e) a movement of rolling stock exceeds the limits of its authority, 

f) there is runaway rolling stock, 

g) any crew member whose duties are directly related to the safe operation of the rolling stock is 


unable to perform the crew member's duties as a result of a physical incapacitation that poses a 
threat to any person, property or the environment, or 
h) any dangerous goods are released on board or from the rolling stock. 


Serious Injury 

An injury that is likely to require admission to a hospital. 

Dangerous Goods Involvement 

An accident is considered to have dangerous goods involvement if any car in the consist carrying (or 
having last contained) a dangerous good - derails, strikes or is struck by any other rolling stock or object. 


It does not mean that there was any release of any product. Also included are crossing accidents in which 
the motor vehicle involved (e.g. tanker truck) is carrying a dangerous good. 
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EXPLANATORY NOTES 


Accidents by Railway 


Accident totals are no longer presented by railway. The track, train and personnel in an occurrence may 
all belong to different companies; also an occurrence may have several contributing factors. Presenting 
data based purely on one of these criteria or factors would be misleading, and misinterpretation of data 
by readers could unfairly affect a company’s competitive position. 


Accidents by Contributing Factor 


As the TSB's revised database system (implemented in 1992) allows several factors to be assigned to an 
occurrence, tables that present factors may have counts that are different from occurrence totals in other 
tables. 


Major Changes to the Reporting Requirements 


Railway occurrences became reportable to the TSB in 1990, when the Board was established. However, 
the reporting criteria that had been in effect were continued until finalization of the TSB Regulations in July 
1992. Some occurrence categories previously regarded as incidents are now regarded as accidents, while 
some occurrence types are no longer reportable. There are also additions to certain categories of 
accidents. Additionally, only serious injuries are required to be reported. With respect to the more high- 
profile categories, namely collisions, derailments and crossing accidents, the changes to the reporting 
requirements include the following: 


- There is no longer a monetary damage reporting threshold, and all main-track and non-main-track 
accidents are reportable as long as the damage to rolling stock renders it unsafe. Previously, derailments 
and collisions were only reportable if casualties or dangerous goods were involved, or for main-track 
accidents if there was property damage in excess of the monetary threshold. 


- All crossing accidents are reportable. Previously, all public/highway crossing accidents were reported, 
whereas accidents at farm and private crossings were reported only if they involved a casualty/dangerous 
goods/derailment resulting in property damage in excess of the monetary threshold. 


Impact of TSB Reporting Criteria 


Statistical presentations for 1993 annual data onwards reflect the TSB definitions. Historical data were 
revised and adapted to these criteria. The impact on historical data as a result of adaptation to the new 
definitions is that accident totals are annually 4 to 5 per cent higher, and incident totals are significantly 
lower. Injury totals in 1993-1994 are also Significantly lower since minor injuries are no longer reportable. 
As it is not possible to historically differentiate between minor and serious injuries, total injuries are 
presented up until 1992. The influence of additional reporting requirements has also had a significant 
impact on the high-profile accident categories during the last three years, as described below. 


Percentage estimates of accidents that would not have been reported under pre-TSB criteria: 


1992 1993 1994 
Main-track derailments 5 17 25 
Non-main-track collisions/derailments 4 22 43 
Crossing accidents 4 12 10 
Total Accidents 3 14 24 
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Revisions to Previously Published Data 


Some of the numbers published previously have been revised for the following reasons: data are 
constantly updated in a dynamic database; reclassification of data due to reporting and definitional 
changes; and correction of errors in data capture, compilation and conversion (from previous database 
systems). However, from a safety perspective none of the changes (except as indicated in Table 7) have 
had a significant impact on historical trends. 
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Foreword 


This document has been prepared in order to provide users of Canadian railway safety data with selected 
statistics on annual occurrences. It is our intention to post such data on the Transportation Safety Board 
of Canada (TSB) Internet site in the future, and thereby enable the information to reach a significantly wider 
and global audience. 


Users of these statistics are advised that, in a live database, the occurrence data are constantly being 
updated. Consequently, the statistics can change slightly over time. The 1995 statistics presented in this 
document reflect the TSB database updated as of 21 June 1996. 


The TSB is an independent agency operating under its own Act of Parliament. Its sole aim is the 
advancement of transportation safety. 


Comments on this document can be forwarded to the following address: 


Transportation Safety Board of Canada 

Safety Analysis and Communications Directorate 
Place du Centre 

200 Promenade du Portage 

Ath Floor 

Hull, Quebec 

K1A 1K8 


Telephone (819) 994-3741 
Facsimile (819) 997-2239 


© Minister of Public Works and Government Services Canada 1996 
Cat. No. TU1-2/1995 ISBN 0-662-62567-6 
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OVERVIEW 
ACCIDENTS 
General Statistics (Tables 1-2) 


* In 1995, 1,254 accidents were reported to the TSB (up 5% from 1994). Rail activity increased slightly 
which resulted in a net increase of 3% in the accident rate to 14.9 accidents per million train-miles from 
14.4 in 1994. 


* Adjusting the accident totals (to exclude the additional occurrences reportable in accordance with TSB 
Regulations finalized in July 1992) would reduce the 1995 accident rate to a decade low of 10.7. 


* Most accidents on the main track are crossing accidents; in 1995, these accounted for approximately 
28% of total accidents. Main-track derailments accounted for an additional 12%; main-track collisions 
average approximately 10 per year. 


* The largest proportion of reported accidents occur in yards, spurs or sidings; in 1995, these accounted 
for 42% of the total. Most accidents at such locations are not major occurrences and take place in the 
course of switching and humping operations when speeds are usually low. 


* Other types of accidents include trespassers struck by rolling stock; collisions and derailments involving 
track motor cars and maintenance-of-way equipment; and fires on rolling stock. 


* Some 300 accidents annually involve cars carrying (or having last contained) a dangerous good. The 
majority are non-main-track occurrences, and very few result in product release: only 6 of the 306 accidents 
involving dangerous goods in 1995 resulted in release. 


* Passenger trains were involved in 6% of all accidents over the past two years. Most accidents involving 
passenger rolling stock are either crossing or trespasser accidents. 


* Rail-related fatalities numbered 125 in 1995 (up from 114 in 1994). Most of the deaths involved motor 
vehicle occupants in crossing accidents (36%), and trespassers (50%). In comparison, main-track collisions 
and derailments have accounted for 4 fatalities in the past five years. Railway employee fatalities, which 
had steadily declined over the decade, increased to 9 in 1995 from 1 in 1994. 


* Rail-related injuries also increased slightly in 1995 to 127 (the TSB Regulations require the reporting of 
serious injuries only and this is reflected in the lower injury totals since 1992). 


Accidents by Type (Tables 3-9) 


* Main-Track Train Derailments: A total of 156 such accidents were reported in 1995 (similar to the 1994 
total of 159). The rise in recent years is attributed in part to the reporting regulations; single-car 
derailments which accounted for 27% of the total during 1990-1991, have increased continuously to 44% 
of the total in 1995. About 20% of the accidents over the last decade involved the derailment of more than 


10 cars. 


* Factors assigned in an accident are considered to have acted in combination to contribute to the 
occurrence. For 1995 derailments, the most frequent factors were those related to truck components 
(29%), followed by rail-related factors (18%) and factors related to track geometry (17%). 
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* Crossing Accidents: These numbered 351 in 1995, down slightly from the 362 in 1994. Most crossing 
accidents occur at public (highway) crossings (86% in 1995). Motor vehicle driver behaviour plays a major 
role in most crossing accidents. 


* One-third of public crossings are protected with automated warnings devices, and such devices are 
usually located at crossings where there is greater train and vehicular risk. In 1995, over half of all public 
crossing accidents occurred at locations with automated warnings. 


* Accidents at private and farm crossings remained stable in comparison to the previous year, numbering 
50 in 1995. 


* Approximately one-fourth of all crossing accidents resulted in fatality or serious injury in 1995 (11% were 
fatal and resulted in 57 fatalities). 


* Train Collisions in Yards/Spurs/Sidings: Collisions totalled 113 in 1995 (down by 3% over 1994). Most 
of the collisions are minor sideswipes; very few collisions result in a derailment. 


* Factors contributing to non-main-track collisions are primarily rules related (83%); i.e. non-compliance with 
prescribed procedures such as improper positioning of movements or handling of switches. 


* Train Derailments in Yards/Spurs/Sidings: Derailments numbered 415 in 1995 which is 14% higher 
than the 1994 figure. Most of the increases since 1993 are attributed to revised reporting criteria (see 
Explanatory Notes). The number of reported non-dangerous goods accidents that previously would not 
have been reportable increased from 68 in 1993 to 220 in 1995. The majority of derailments involve the 
derailment of only one or two cars (71% in 1995). 


* Factors contributing to non-main-track derailments primarily involve rules-related factors (37%), and the 
following track-related factors: rail, geometry and turnouts (33%). Rail related occurrences in particular 
have doubled since 1994. Of the equipment-related factors, truck and draft system components accounted 
for 10% of derailments. 


* Trespasser Accidents: These numbered 117 in 1995 which is a decade high. Some 54% of trespasser 
accidents were fatal with 64 fatalities. 


INCIDENTS (Tables 10-11) 


* Pursuant to mandatory reporting requirements, 497 incidents were reported in 1995 (down slightly from 
504 reported in 1994). 


* Dangerous goods leakages not related to train accidents annually account for the largest proportion of 
total incidents; however, the volumes of goods leaked are usually not large. There were 347 dangerous 
goods incidents in 1995, an increase of 3% from the 1994 total. Approximately 30% of the releases (where 
the location/component was identified) occurred at tank car loading and offloading appurtenances. 


* "Risk of Collision" incidents represented half of the other types of reported 1995 incidents, followed by 
"Movement Exceeding Limit of Authority". 


* Contributing factors in non-dangerous goods incidents are primarily operational or rules related, the most 
frequent involving crew communication. 
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Table 1 


Railway Occurrences and Casualties 
1986 - 1995 


eee 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Accidents 
Main-track Train Collisions 12 12 9 9 a 9 9 6 12 15 
Main-track Train Derailments 147 130 99 113 102 107 128 127 159 156 
Crossing Accidents 524 459 502 469 386 407 387 363 362 351 
Train Collisions in Yards/Spurs/Sidings 62 72 76 73) 64 88 85 106 117 113 
Train Derailments in Yards/Spurs/Sidings 122 140 146 118 206 222 199 252 364 415 
Collisions/Derailments Involving TMC/MWE* 30 28 16 17 23 25 14 14 12 13 
Employee/Passenger Accidents 45 51 29 18 19 19 15 8 U 8 
Trespasser Accidents 84 92 108 87 84 93 98 107 103 117 
Fires/Explosions 15 13 16 iS 8 17 1S 14 27 38 
Other 34 20 14 8 5 4 20 at 27 28 
Total** 1,075 1,017 1,015 927 904 991 970,014 2-190) 8e1, 254 
Reportable Incidents 
Dangerous Goods 457 473 473 407 427 656 573 368 336 347 
Main-track Switch in Abnormal Position*** 0 11 20 12 
Movement Exceeds Limits of Authority*** 79 36 43 52 
Risk of Collision*** 8 35 86 74 
Other 0 2 3 1 30 117 5 14 19 12 
Total 457 475 476 408 457 773 665 464 504 497 
Million Train-miles**** 75.0 76.2 78.0 74.5 68.4 74.4 74.5 76.3 82.6 83.9 
Accidents/Million Train-miles 14 SNS SNS O2 40152 18 30MS:0 156 14.4 14.9 
Accidents/Million Train-miles (Pre-TSB criteria)** 25 lz! 11:00 077 
Accidents Involving Dangerous Goods 
Main-track Train Derailments 36 36 30 37 44 42 44 30 30 35 
Crossing Accidents 7 13 10 7 10 14 7 5 7 if 
Train Collisions in Yards/Spurs/Sidings 48 64 67 62 56 81 69 90 71 59 
Train Derailments in Yards/Spurs/Sidings 119 138 139 114 202 214 183 181 198 191 
All Others 11 9 8 10 8 9 15 At 16 14 
Accidents with a Dangerous Goods Release***** 11 9 9 6 
Accidents Involving Passenger Trains 91 84 tit! 85 48 60 86 83 74 72 
Accident Fatalities 
Crossing Accidents 47 50 58 85 48 62 73 56 54 57 
Trespasser Accidents 38 46 47 47 50 O7 57 58 58 64 
All Others 33 10 6 10 5 5 7 2 2 4 
Total 118 106 111 142 103 124 137 116 114 125 


Accidents - Injuries****** 


Crossing Accidents 246 279 265 286 201 252 237 80 60 76 
Trespasser Accidents 47 48 64 47 38 49 64 37 32 41 
All Others 336 173 155 142 146 162 84 12 28 10 
Total 629 500 484 475 385 463 385 129 120 127 
3 TMC: Track Motor Car, MWE: Maintenance-of-way Equipment. 
4 TSB reporting requirements were finalized in July 1992. Under the old definitions, 1992, 1993, 1994 and 1995 accident totals would be reduced by 4, 14, 24 and 28 per cent 


respectively (the percentage reductions are: 5, 17, 25 and 39 for main-track train derailments; 8, 12, 36 and 42 for train collisions in yards/spurs/sidings; 7, 27, 45 and 53 for 


train derailments in yards/spurs/sidings; 4, 12, 10 and 8 for crossing accidents). 


lg Occurrence type not reportable prior to TSB Regulations. 


tila 1990-1995 train-miles are estimated for Non-Class 1 railways which represent less than 4 per cent of the total. (Source: Railways Annual Reports submitted to the NTA). 


***** Accidents involving a release of product N/A prior to 1992. 


"As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
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Table 2 


Fatalities/Injuries by Type of Occurrence and Person Type 
1986 - 1995 


1989 1990 1991 1992 1993 1994 1995 


Main-track Train Collisions 
Fatalities 
Injuries 
Main-track Train Derailments 
Fatalities 
Injuries 
Crossings Accidents 
Fatalities 
Injuries 
Train Collisions in Yards/Spurs/Sidings 
Fatalities 
Injuries 25 
Train Derailments in Yards/Spurs/Sidings 
Fatalities 0 
Injuries 
Coll./Derail. Involving TMC/MWE 
Fatalities 
Injuries 
Employee/Passenger Accidents 
Fatalities 
Injuries 
Trespasser Accidents 
Fatalities 
Injuries 
Fires/Other 
Fatalities 
Injuries 
Dangerous Goods 
Injuries 
Other Incidents 
Fatalities 
Injuries 


Fatalities by Person Type 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Trespassers 
Other Persons 

Total 


Injuries by Person Type* 
Employees 
Passengers 
Pedestrians 
Vehicle Occupants 
Trespassers 
Other Persons 

Total 


* As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
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Table 3 


Main-track Train Derailments by Province and Contributing Factor 
1986 - 1995 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Accidents 


Nfld/PEI/NS 9 12 3 5 1 3 1 3 3 0 
New Brunswick 5 4 4 0 6 4 10 3 5 5 
Quebec 31 21 22 15 13 15 28 22 19 24 
Ontario 44 36 30 33 27 31 31 37 58 51 
Manitoba 8 7 8 15 T/ z 15 13 16 18 
Saskatchewan 13 8 7 11 9 10 10 17 15 17 
Alberta 16 23 13 19 19 16 14 10 24 16 
British Columbia 21 19 12 15 20 21 19 22 19 25 


Canada 


Derailments per MTM* 1.86 
Derailments per BGTM* 0.48 0.40 0.30 0.38 0.34 034 042 0.41 0.47 0.49 
Passenger Train Related Accidents 


Contributing Factors** 
Environment 


Equipment 


Body 0 0 0 0 0 1 3 5 9 6 
Brakes 3 1 0 0 2 1 2 6 4 4 
Draft System 4 4 0 2 1 3 6 10 2 4 
Truck 41 26 21 29 24 22 43 45 62 45 


Type unspecified*** 


Geometry 


Inspection 4 8 5 5 10 8 5 1 3} 0 
Rail 20 114 17 21 23 21 20 11 21 28 
Roadbed 0 0 0 0 0 1 4 9 7 th 
Turnouts 4 5 4 6 3 5 3) 4 4 6 

7 0 0 0 


Type unspecified*** 


Operations 


Rules 


Handling of Switches/Derails 0 0 0 0 0 0 1 2 6 4 

Marshalling 9 té 4 5 1 2 9 1 0 1 

Speed 0 0 0 0 0 0 2 1 2 3 

Other Rules 0 0 0 0 0 0 4 8 4 11 
7 6 8 9 4 6 0 0 0 


Type unspecified*** 


Miscellaneous 


Unknown 


MTM - Million train-miles; BGTM - Billion Gross ton-miles. (Source: Railways Annual Reports submitted to the NTA). 
** More than one contributing factor may be assigned to each occurrence. 
*** The TSB's approach to recording and interpreting contributing factors changed in 1992. 
For prior years, factor information at the second level is not always indicated in the database. 
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Table 4 
Main-Track Train Derailments by Total Number of Derailed Cars per Accident 


1986 - 1995 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Derailed Cars 


Train Collisions in Yards/Spurs/Sidings 
by Total Number of Derailed Cars per Accident 
1986 - 1995 


1986 1987 
Derailed Cars 


Total 


* Number of collisions with no derailments. 


Train Derailments in Yards/Spurs/Sidings 
by Total Number of Derailed Cars per Accident 
1986 - 1995 


1986 1987 1988 1989 
Derailed Cars 
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Table 5 


Crossing Accidents and Related Casualties by Province 
1986 - 1995 


1989 1990 1991 1992 1993 1994 1995 


Accidents* 


Nfld/PEI/NS (395) 19 17 9 8 9 3 14 8 
New Brunswick (524) 14 9 14 14 8 if 16 14 9 8 
Quebec (2,548) 96 83 S255 105 59 62 61 55 70 52 
Ontario (5,487) 211081710071 MSG 1380 132035 1 1 1 02 113 
Manitoba (3,151) 34 30 34 45 24 44 28 34 27 39 
Saskatchewan (6,495) 60 43 55 41 52 56 53 36 41 41 
Alberta (3,779) 51 64 76 78 60 64 49 63 67 63 
British Columbia (1,063) 39 42 51 42 36 39 31 42 41 36 
Canada (23,482) 524 459 502 469 386 407 387 363 362 351 


Crossing Accidents per MTM** 
Crossing Accidents with Derailment 10 12 12 9 9 9 7 6 10 3 
Passenger Train Related Accidents 


Fatalities 
Nfld/PEI/NS 
New Brunswick 


Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Canada 


Injuries*** 
Nfld/PEI/NS 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 


British Columbia 
Canada 246.279 . 265 286 201 252 237 80 60 76 


Figures in brackets denote the estimated number of public crossings 
in each province as of June 21, 1994. The Canada total is the actual figure. (Source: Transport Canada). 
ites MTM - Million train-miles. (Source: Railways Annual Reports submitted to the NTA). 

As of 1993, only serious injuries are included in accordance with the TSB Regulations. 


Transportation Safety Board of Canada 


Table 6 


Crossing Accidents and Casualties by Type of Crossing and Protection 
1986 - 1995 


1987 1988 1989 1990 1991 


Accidents 
Public Crossings* 

Total Passive Warnings (16,178) 
Flashing Lights & Bells (5,918) 
Gates (1,348) 
Other Automated Warnings (38) 

Total Automated Warning (7,304) 

Sub-total (23,482) 
Private Crossings 
Farm Crossings 

Total 


Fatal Accidents 


Fatalities 
Public Crossings 
Total Passive Warnings 
Flashing Lights & Bells 
Gates 
Other Automated Warnings 
Total Automated Warnings 
Sub-total 
Private Crossings 
Farm Crossings 
Total 


Injuries** 
Public Crossings 


Total Passive Warnings 
Flashing Lights & Bells 
Gates 
Other Automated Warnings 
Total Automated Warnings 
Sub-total 
Private Crossings 
Farm Crossings 
Total 246 


Figures in brackets denote the number of public grade crossings in Canada by warning type as of June 21, 1994. 
(There are approximately 28,500 private and farm crossings in Canada.) (Source: Transport Canada). 
As of 1993, only serious injuries are included in accordance with the TSB Regulations. 


Li 
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Table 7 


Train Collisions in Yards/Spurs/Sidings by Province and Contributing Factor 
1986 - 1995 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


Accidents 

Nfld/PEI/NS 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Canada 


Collisions per MYTM* 
Collisions with Derailment 
Passenger Train Related Accidents 


Contributing Factors** 
Equipment 
Body 
Brakes 
Draft System 
Truck 
Type unspecified*** 


Geometry 

Rail 

Turnouts 

Type unspecified*** 


Operations 
Circuit Controller 
Speed 
Other Operations 


Rules 
Brake Applications 
Crew Communications 
Handling of Switches/Derails 
Positioning of movements 
Speed 
Other Rules 
Type unspecified*** 


Miscellaneous 


Unknown 29 34 30 


MYTM - Million Yard train-miles. (Source: Railways Annual Reports submitted to the NTA). 
More than one contributing factor may be assigned to each occurrence. 

The TSB's approach to recording and interpreting contributing factors changed in 1992. 

For prior years, factor information at the second level is not always indicated in the database. 
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Table 8 


Train Derailments in Yards/Spurs/Sidings by Province and Contributing Factor 
1986 - 1995 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
Accidents 

Nfld/PEI/NS 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 

Canada* 


Derailments per MYTM** 
Passenger Train Related Accidents 


Contributing Factors*** 
Environmental 


Equipment 
Body 
Brakes 
Draft System 
Truck 
Type unspecified**** 


Geometry 


Inspection 

Rail 

Roadbed 

Turnouts 

Type unspecified**** 


Operations 
Circuit Controller 
Derail Position 
Speed 
Switch Position Indicator 
Switch Targets 
Other Operations 
Type unspecified**** 


Brake Applications 

Crew Communications 
Handling of Switches/Derails 
Marshalling 

Positioning of movement 
Speed 

Other Rules 

Type unspecified**** 
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Unknown 4 3 2 1 9 9 29 0 


7 Includes one 1993 accident in the Northwest Terntores. ..~~SSCSCSSSO 
MYTM - Million Yard train-miles. (Source: Railways Annual Reports submitted to the NTA). 
More than one contributing factor may be assigned to each occurrence. 
The TSB's approach to recording and interpreting contributing factors changed in 1992. 
For prior years, factor information at the second level is not always indicated in the database. 
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Table 9 


Trespasser Accidents and Related Casualties by Province 
1986 - 1995 


1986 1987 1988 1989 1990 1991 


Accidents 

Nfld/PEI/NS 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Canada 


Passenger Train Related Accidents 


Fatalities 

Nfld/PEI/NS 

New Brunswick 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 
Canada 


Injuries* 
Nfld/PEI/NS 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Canada 47 
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As of 1993, only serious injuries are included in accordance with the TSB Regulations. 
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Table 10 


Dangerous Goods Incidents by Province and Leak Location/Component 
1986 - 1995 


1986 1987 1988 1989 1990 1991 1992 1993 1994 


Incidents 
Nfld/PEI/NS 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 

Canada 


Leak by Location/Component* 
Loading and offloading appurtenances 
Safety appurtenances 
Structural 
Auxiliary operating appurtenances 
Main tank opening and other 
Unknown 

Total** 


S a result of the S$ revised approach fo recording and classifying 
dangerous goods incidents, only 1993-1995 data are presented. 
More than one leak location/component may be assigned to each occurrence. 
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Table 11 


Other Incidents by Type and Contributing Factor 
1986 - 1995 


1986 1987 1988 1989 1990 1991 1992 1993 
Incidents 
Main-track Switch in Abnormal Position 
Movement Exceeds Limits of Authority* 
Risk of Collision 
Runaway Rolling Stock 
Signal Less Restrictive than Required 
Unprotected Overlap of Authorities 
Crew Member Incapacitated 
Total** 


11 
36 
35 
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Contributing Factors*** 
Operational**** 
Clearance Form 
Operational Signal Indication 
Other Operational 
Type unspecified 


Rules**** 
Brake Applications 
Crew Communication 
Dispatcher 
Handling of Switches/Derails 
Positioning of Car or Movement 
Other Rules 
Type Unspecified 


Miscellaneous 
Unknown 


pon review, mos occurrences were reclassified to Movement Exceeds Limits of Authority. 
Most occurrence types not reportable prior to TSB Regulations. The vast majority in 1990-91 are 
"Movement Exceeds Limits of Authority" incidents. 
More than one contributing factor may be assigned to each occurrence. 
*“** As a result of the TSB's revised approach to recording and interpreting 

contributing factors, only 1992-1995 data are presented. 


LE 


ake 


1995 
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DEFINITIONS 


Railway Occurrence 


a) 
b) 


Any accident or incident associated with the operation of rolling stock on a railway, and 
Any situation or condition that the Board has reasonable grounds to believe could, if left 
unattended, induce an accident or incident described in (a) above. 


Reportable Railway Accident 


An accident resulting directly from the operation of rolling stock, where 


a) 


b) 


a person sustains a serious injury or is killed as a result of 
i) being on board or getting off the rolling stock, or 


ii) coming into contact with any part of the rolling stock or its contents, or 

the rolling stock 

i) is involved in a grade-crossing collision, 

ii) is involved in a collision or derailment and is carrying passengers, 

iil) is involved in a collision or derailment and is carrying dangerous goods, or is known to 
have last contained dangerous goods the residue of which has not been purged from the 
rolling stock, 

iv) sustains damage that affects its safe operation, or 

V) causes or sustains a fire or explosion, or causes damage to the railway, that poses a 


threat to the safety of any person, property or the environment. 


Reportable Railway Incident 


An incident resulting directly from the operation of rolling stock, where 


h) 


a risk of collision occurs, 

an unprotected main track switch is left in an abnormal position, 

a railway signal displays a less restrictive indication than that required for the intended movement 
of rolling stock, 

an unprotected overlap of operating authorities occurs, 

a movement of rolling stock exceeds the limits of its authority, 

there is runaway rolling stock, 

any crew member whose duties are directly related to the safe operation of the rolling stock is 
unable to perform the crew member's duties as a result of a physical incapacitation that poses a 
threat to any person, property or the environment, or | 

any dangerous goods are released on board or from the rolling stock. 


Serious Injury 


An injury that is likely to require admission to a hospital. 


Dangerous Goods Involvement 


An accident is considered to have dangerous goods involvement if any car in the consist carrying (or having 
last contained) a dangerous good - derails, strikes or is struck by any other rolling stock or object. It does 
not mean that there was any release of any product. Also included are crossing accidents in which the 


motor vehicle involved (e.g. tanker truck) is carrying a dangerous good. 
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EXPLANATORY NOTES 


Accidents by Railway 


Accident totals are not presented by railway. The track, train and personnel in an occurrence may all belong 
to different companies; also an occurrence may have several contributing factors. Presenting data based 
purely on one of these criteria or factors would be misleading, and misinterpretation of data by readers 
could unfairly affect a company’s competitive position. 


Accidents by Contributing Factor 


As the TSB's revised database system (implemented in 1992) allows several factors to be assigned to an 
occurrence, tables that present factors may have counts that are different from occurrence totals in other 
tables. 


Major Changes to the Reporting Requirements 


Railway occurrences became reportable to the TSB in 1990, when the Board was established. However, 
the reporting criteria that had been in effect were continued until finalization of the TSB Regulations in July 
1992. Some occurrence categories previously regarded as incidents are now regarded as accidents, while 
some occurrence types are no longer reportable. There are also additions to certain categories of 
accidents. Additionally, only serious injuries are required to be reported. With respect to the more high- 
profile categories, namely collisions, derailments and crossing accidents, the changes to the reporting 
requirements include the following: 


- There is no longer a monetary damage reporting threshold, and all main-track and non-main-track 
accidents are reportable as long as the damage to rolling stock renders it unsafe. Previously, derailments 
and collisions were only reportable if casualties or dangerous goods were involved, or for main-track 
accidents if there was property damage in excess of the monetary threshold. 


- All crossing accidents are reportable. Previously, all public/highway crossing accidents were reported, 
whereas accidents at farm and private crossings were reported only if they involved a casualty/dangerous 
goods/derailment resulting in property damage in excess of the monetary threshold. 


Impact of TSB Reporting Criteria 


Statistical presentations for 1993 annual data onwards reflect the TSB definitions. Historical data were 
revised and adapted to these criteria. The impact on historical data as a result of adaptation to the new 
definitions is that accident totals are annually 4 to 5 per cent higher, and incident totals are significantly 
lower. Injury totals in 1993-1995 are also significantly lower since minor injuries are no longer reportable. 
As it is not possible to historically differentiate between minor and serious injuries, total injuries are 
presented up until 1992. The influence of additional reporting requirements has also had a significant 
impact on the high-profile accident categories during the last four years, as described below. 
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Percentage estimates of accidents that would not have been reported under pre-TSB criteria: 


1992 1993 1994 1995 
Main-track Train Derailments 5 17: 25 39 
Non-main-track Collisions 8 12 36 42 
Non-main-track Derailments 7 Pré 45 53 
Crossing Accidents 4 12 10 8 
Total Accidents 4 14 24 28 


Revisions to Previously Published Data 


Some of the numbers published previously have been revised for the following reasons: data are constantly 
updated in a dynamic database; reclassification of data due to reporting and definitional changes; and 
correction of errors in data capture, compilation and conversion (from previous database systems). 
However, from a safety perspective, none of the changes have had a significant impact on historical trends. 
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